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The basal Pennsylvanian Caseyville Formation of south-central Kentucky includes an 
extensive network of paleochannels, which unconformably overlie various Mississippian 
(Chesterian Series) rocks. Questions have been raised about the extent and orientation of 
paleochannels and the systemic boundary in the region. The problematical systemic boundary 
is quite significant in cases where marker beds are lacking or where sandstone facies of 
Pennsylvanian age are juxtaposed on lithologically similar Mississippian-age strata. 
Discerning the systemic boundary may also be complicated by facies changes in Chesterian 
strata. 
This study employs various data to investigate the Mississippian-Pennsylvanian 
systemic boundary such as well logs, outcrops, and subsurface-to-outcrop cross-sections. The 
subsurface and outcrop investigation was aided by use of the Kentucky Geological Survey's 
newly available Digitally Vectorized Geological Quadrangles (DVGQs) and the Indiana 
Geological Survey's Stratigraphic Column Generator. Several trunk and tributary systems 
were identified in this study covering about 20 miles of channels. Fluvial systems have a 
maximum incisement of 370 feet. Results of this study provide a better understanding of the 
sub-Pennsylvanian topography that evidently is dependent on lithologic variation of Upper 
Mississippian strata. Integration of DVGQs with Geographic Information Systems (GIS) 
provides a new avenue that researchers can use to identify Pennsylvanian paleochannel 
ix 
systems that have proven to be economically important in the Illinois Basin region. 
x 
Chapter I 
Introduction 
1.1 Purpose 
Several questions have been raised about the Mississippian-Pennsylvanian systemic 
boundary of the Illinois Basin in western and south-central Kentucky, in particular in cases 
where marker beds are lacking or where sandstone facies of Pennsylvanian age are 
juxtaposed on lithologically similar Mississippian-aged strata. This study aids in helping to 
solve the global problem of mapping and understanding unconformity development between 
the Kaskaskia-Absaroka Sequences, as well as the development of economic resources (i.e., 
oil and gas) and environmental protection (landfill siting, groundwater resources and well-
head protection). Stratigraphic complications associated with the Mississippian-
Pennsylvanian unconformity and interpretation of adjacent strata remain a challenging 
problem (e.g., Brown, et al., 2004; Smith and Read, 1999; 2000; May, 1998; Sable and 
Dever, 1990; Howard, 1979; Sedimentation Seminar, 1978; Willman et al., 1975; Atherton et 
al., 1960; Potter et al., 1958; Si ever and Potter, 1956; Wanless, 1955; Siever, 1951). 
The purpose of this thesis is to determine the lithologic and stratigraphic 
characteristics of the Mississippian-Pennsylvanian systemic boundary in western and south-
central Kentucky. These characteristics are defined by (1) correlation of subsurface 
geophysical well logs, (2) depiction of Chester section strata and lithology, and (3) 
presentation of pre-Pennsylvanian subcrop maps showing gross lithologies. These data 
provide the foundation for a paleotopographic map drawn on top of Mississippian strata in 
western and south-central Kentucky. Such a map can be used to aid in enhancing exploration 
for oil and gas and also form the basis for better understanding groundwater resources. 
Better characterization of paleovalleys may serve to aid the siting of solid or hazardous waste 
1 
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landfills and establish wellhead protection areas and to see how they compare with geohazard 
maps posted by KGS (kgsweb.uky.edu/download/geology/landuse/lumaps.htm). In addition, 
understanding the systemic boundary is essential for better planning industrial and residential 
growth in the region and identifying geohazards. 
3 
1.2 Background 
1.2.1 Illinois Basin History-Tectonics, Climate, and Geomorphology 
The Eastern Interior/Illinois Basin is an intracratonic, sedimentologic, and structural 
basin located in Illinois, southwestern Indiana, and northwestern Kentucky (Figure 1). The 
Canadian Shield was the center of the cratonic interior and around the fringes of this 
tectonically stable region developed several basins including: the Eastern and Western 
Interior, Michigan, and Appalachian (Siever and Potter, 1956). Initial formation of the 
Illinois Basin was associated with a failed rift system (aulocogen) during the Late 
Proterozoic to Early Cambrian time. This rifting produced a series of steeply dipping faults 
trending northeast-southwest in Indiana subtly influencing channel-fill sequences of the 
Lower Pennsylvanian (Furer, 1996). Sedimentation in the basin in southern Illinois began 
during the Ordovician and was maintained with only minor interruptions until Late 
Pennsylvanian time (Siever, 1951). 
During the Kaskaskia depositional sequence (Late Devonian-Late Mississippian) 
there was significant subsidence in the Reelfoot-Illinois Basin region (Sloss, 1988). During 
Late Mississippian time, this basin was a south-facing marine embayment situated about 10° 
south of the equator (Smith and Read, 1999, 2000). The Illinois Basin was covered by an 
epeiric sea that transgressed from the south depositing alternating carbonate and siliciclastic 
sediments. Carbonate-generating seaways were followed by deposition of detritus resultant 
from repeated deltaic progradations followed by brief transgressions, creating mini-
cyclothems (Sloss, 1988). 
At the beginning of Chesterian (Late Mississippian) time climate was typically dry as 
indicated by the carbonate rocks and lack of highlands forming appreciable siliciclastic 
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Figure 1: Illinois Basin and study area. 
deposits (Cecil, 1990). Climate by the Late Chesterian had become more seasonal, with an 
increase in rainfall as indicated by the increase of siliciclastics (Cecil, 1990). Early 
Pennsylvanian climate was wet tropical as indicated by the presence of coal as well as 
seasonal rainfall due to an abundance of siliciclastics (Cecil, 1990). During Carboniferous 
time lithologic variances were cycles of fourth- and fifth-order in the Illinois Basin (Driese 
and Ober, 2005; Cecil, 1990). 
Prior to deposition of the Caseyville Formation (basal Pennsylvanian), erosion and 
incisement occurred in the Upper Chester Series rocks creating a disconformity which 
demarcates the systemic boundary. Erosion began soon after the deposition of the Late 
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Chesterian Kinkaid Limestone, when the shallow sea regressed from the Illinois Basin and 
exposed the craton. Preceding deposition of Absaroka Sequence sediments there were 
tectonic changes to the North American Craton. Orogenic highlands formed at the Ouachita 
margin near present day northern Mississippi and northern Alabama (Sloss, 1988). 
Most of the cratonic tectonism of the Mississippian-Pennsylvanian unconformity can 
be attributed to stresses of the Ouachita margin (Sloss, 1988). As the sea regressed, major 
stream systems developed to the north, northeast, and east. These river systems led to the 
incisement of regional structures and the removal of Mississippian deposits by as much as 76 
meters (250 feet) (Rice, 2001). The fluvial system associated with the Evansville paleovalley 
was developed in time by the northeastern river system in Indiana and the eastern river 
system formed surface-drainage patterns in Kentucky (Droste and Keller, 1989; Bristol and 
Howard, 1971). The Evansville paleovalley is a major trunk system. Some early researchers 
maintained that erosion was so extensive that there was evidence of peneplanation (Siever, 
1951). During the Early Pennsylvanian, subsidence and deposition occurred concurrently. 
There was also significant movement along deep faults during the earliest Pennsylvanian 
time, which had some control on the positioning of channel axes (Furer, 1996). The present 
structure of the Illinois Basin was formed by the Alleghanian Orogeny (Furer, 1996). At 
least one marine transgression occurred during the Early Pennsylvanian as is evident from 
the Sellers Limestone (middle Caseyville). 
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1.2.2 Regional Stratigraphy 
The first detailed lithological examination of the basal Pennsylvanian (Morrowan and 
Pottsvillian Series) and Upper Chesterian Series in Kentucky was conducted in Webster and 
Edmonson counties (Weller, 1927; Glenn, 1922). Subsequent research by Siever (1951), in 
southern Illinois, compared sandstones and shales of the Morrowan, Pottsvillian and 
Chesterian Series. He concluded that the Chesterian shales were harder, less carbonaceous 
and silty, and had fewer micas than their Pennsylvanian counterparts. Pennsylvanian shales 
were less calcareous and more laminated than those found in the Chesterian Series. 
Subsequent work suggests that these differences may be local lithologic variation because 
Atherton and others (1960) stated that Pennsylvanian shales are predominantly non-
laminated throughout the basin. 
Sandstones in each system are quite distinct as well, but differentiating them mostly 
relies on significant grain-size differences, if recognizable in outcrop or subsurface. 
Chesterian sandstones are defined as calcareous units with fine-grained, well- rounded quartz 
grains cemented either by calcite or secondary (overgrowth) quartz. Quartz-pebble 
sandstones are the most conclusive indicator of basal Pennsylvanian as well as coarser, sub-
angular grains, siderite, coals, and conspicuous micas (Atherton et al., 1960; Siever, 1951). 
There are several stratigraphic subdivisions of the Chester Series typified by cyclic 
sedimentation (Figure 2). The Leitchfield (Buffalo Wallow) Formation, part of the Upper 
Mississippian, consists of sandstone, shale, and thinly-bedded limestone and is interpreted to 
represent a shallow marine environment (Grabowski, 2001). The formation was named by 
Norwood (1876) to describe a group of undifferentiated beds of shale, sandstone, and 
limestone near the town of Leitchfield, Kentucky. The Buffalo Wallow Formation was 
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Figure 2: Stratigraphic nomenclature of western and south-central Kentucky (modified from AAPG, 
1987). 
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introduced by Butts (1917) to describe a series of undifferentiated beds that were equivalent 
to the Leitchfield Formation. For this study, the stratigraphic nomenclature of Weller (1927) 
was adopted with the older Leitchfield Formation having precedence over the term Buffalo 
Wallow. The Leitchfield Formation will be used to describe the respective portion of the 
Upper Chester Series. The Leitchfield moniker was also used in the US Geological 
Survey/Kentucky Geological Survey (KGS) geological quadrangles (GQ) mapping project of 
the 1960s and 1970s. . 
The lowest stratigraphic sandstone-dominated member of the Leitchfield Formation is 
the Tar Springs Sandstone. Thickness of this unit ranges from 4.6 meters (15 feet) in south-
central Kentucky to as much as 24.4 meters (80 feet) in north-central Kentucky. This unit is 
composed primarily of well-sorted, sub-rounded, fine-grained sandstone, shale, and a few 
discontinuous lenses of limestone (Gildersleeve, 1968; Hose et al., 1963). Willman and 
others (1975) and Sable and Dever (1990) interpreted the Tar Springs Sandstone to be deltaic 
in origin due to thickening and thinning of sand layers similar to other Chesterian sandstones. 
The stratigraphic unit overlying the Tar Springs Sandstone is the Vienna Limestone. 
This brownish-gray to light-gray limestone contains a significant open-marine fauna typified 
by brachiopods, corals, bryozoans, and crinoids. In north central Kentucky, unit thickness is 
0.5 meters (1.6 feet) and reaches a maximum thickness of 6.1 meters (20 feet) in south-
central Kentucky (Gildersleeve, 1971; Clark and Crittenden, 1965). 
Stratigraphically above the Vienna Limestone is the Waltersburg Formation. The 
Waltersburg is predominantly composed of slightly calcareous, dark-gray shale with 
abundant siltstone or sandstone lenses and siderite nodules with a total strata thickness of 
9.1-12.2 meters (30-40 feet) (Trace, 1962). Light-to-dark gray shale, thin-bedded to massive 
fine-grained sandstone with ripple marks, and siltstone comprise the Waltersburg in north 
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central Kentucky. These three beds combined have a total thickness of 0-18.3 meters (0-60 
feet) (Goudarzi, 1970). 
The Menard Limestone is the next unit overlying the Waltersburg. There is a large 
difference in Menard unit thickness and lithology across the Illinois Basin. In some areas the 
Menard Limestone is 39.6-42.7 meters (130-140 feet) thick and primarily an argillaceous 
limestone (dolomitic in places) with calcareous shale, usually interbedded with the limestone. 
The limestone is generally fossiliferous, especially in the argillaceous sections, containing 
crinoids, blastoids, and brachiopods (Goudarzi, 1970; Shawe, 1968). In other areas of the 
basin this unit is only 0-21.3 meters (0-70 feet) thick, consisting of two distinct argillaceous 
limestone beds at the base and top of the member with intercalated sandstone, shale, and 
siltstone between the limestone layers (Clark and Crittenden, 1965). 
Stratigraphically above the Menard Limestone is the Palestine Sandstone Member. 
The lower half of the member consists of very fine-to-fine grained micaceous sandstone with 
interbedded shale. In contrast, the upper half consists of shale and mudstone. The thickness 
of the Palestine Sandstone is 15.2-19.8 meters (50-65 feet) (Trace, 1962, 1976). 
The Clore Limestone is a useful unit for determining the stratigraphic position within 
the Leitchfield Formation. This member is 44.2 meters (145 feet) thick and calcareous shales 
with an argillaceous limestone containing fossils comprise the unit (Trace, 1962). 
The Degonia Sandstone is the last clastic stratigraphic unit in the Leitchfield 
Formation. This member is predominantly shale with thin lenses of siltstone, totaling 7.6-
13.7 meters (25-45 feet) thick (Trace, 1962). 
The Kinkaid Limestone is the uppermost unit of the Chester Series in western 
Kentucky. This member however, in north central Kentucky, is commonly absent from the 
stratigraphic column due to erosion. The unit consists of muddy carbonates with an 
abundance of fossils (e.g., brachiopods, gastropods, corals, bryozoans, and crinoids). 
Basal Pennsylvanian paleochannels are at least 60 meters deep with sedimentary fills 
characterized by trough and planar cross-bedded sandstones or quartz-pebble conglomerates, 
shale, and sandy tidalites (May, 1999; Gildersleeve, 1972; Shawe, 1968). Not all 
paleochannels, however, have obvious conglomeratic facies; these occurrences are part of the 
stratigraphic complexity, as the traditional systemic boundary has been picked most 
confidently at the base of conglomerates. In the Morgantown geological quadrangle (GQ) 
(Gildersleeve, 1972) for example, this confusion is observed between two Lower 
Pennsylvanian formations: the Tradewater and the Caseyville. The Tradewater Formation 
dominates the northern section of the quadrangle while the southern section is disputed and 
identified as the Tradewater/Caseyville Formation undifferentiated. If conglomerates are not 
observed in the basal Pennsylvanian strata, how is the Mississippian-Pennsylvanian systemic 
boundary identified? How should field geologists differentiate lithologies between the 
Tradewater, Caseyville, and Leitchfield sandstones? In addition, little systemic petrographic 
work has been conducted in Chester or basal Pennsylvanian siliciclastics. May (1998) 
conducted some petrographic work, but the study was only of a few areas investigated in 
Butler and Edmonson counties. A generalized stratigraphic column with gross lithologic 
descriptions of the area is given in Figure 3. 
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1.3 Previous Research 
Geophysical well logs are an invaluable tool in interpreting the subsurface and 
determining the stratigraphic positioning of the Mississippian-Pennsylvanian systemic 
boundary. The complex boundary with its associated paleovalleys in the Illinois Basin lends 
itself well to such tools. Droste and Keller (1989), for example, used 20,000 well logs to 
identify pre-Pennsylvanian paleochannels in southwestern Indiana. Their study established 
six distinctive paleophysiographic regions (Figure 4) and a regional paleotopographic map 
drawn on the top of Mississippian strata. They estimated the northern part of their study area 
experienced eight million years of erosion prior to Pennsylvanian strata deposition while the 
southern section had a hiatus of only three million years. The difference in time associated 
with the unconformable surface possibly indicates the regression of the epeiric sea from 
north to south out into the south facing embayment (see lower left of Figure 4). 
Kvale (2004) continued research in southwestern Indiana by studying the differing 
lithologies of the paleochannels. He examined and defined two channel types found in the 
study area, based on lithology. In the first channel type, medium-to-coarse-grained, quartz-
pebble sandstones were deposited in trunk stream systems. In the second channel type, 
mudstones with finely layered sandstone (rhythmites) were deposited in tributaries. 
Rhythmites are repetitive, well-bedded successions of thin, graded units (Boggs, 1995; p. 
456). Sandy rhythmites contain fossils including conodonts and linguloid brachiopods. One 
possible explanation for the development of such channel dichotomy can be attained by 
studying the modern Amazon River Basin. 
Most of the sediment in the Amazon Basin for example is derived from the Andes 
Mountains, but fine-grained sediments in the tributaries are supplied by surrounding 
13 
Figure 4: Major physiographic regions in southwestern Indiana-325 Mya (after Droste and Keller, 1989). 
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rainforest (Kvale, 2004). In addition, a higher aggradation rate of the Amazon River restricts 
the output of tributaries resulting in finer sediments falling out of suspension and being 
preferentially deposited into the tributaries. Kvale (2004) mentions that the Amazon River 
Basin experiences tidal influence up to 600 miles inland, which similarly could explain the 
many Mississippian and Pennsylvanian rhythmite deposits in the Illinois Basin area. Such 
rhythmites are common within the Leitchfield Formation as noted in several road cuts in the 
study area. Associating rhythmites with Pennsylvanian tributaries can also be done in some 
cases (see Greb and Archer, 1998; Kvale and Barnhill, 1994); however, these occurrences 
add complexity to elucidating the systemic boundary because rhythmites also are associated 
with the underlying Chester Series deposits. 
Research by Ridgeway (1985) defines three basal Pennsylvanian sedimentary 
deposits: Type I, Type II, and Type III. Type I lithology is limited to the deeper part of 
paleovalleys, which constricts the channel and permits the transportation of coarse sediments 
under presumably high flow regime. Type II lithology is typical of distal braided streams 
where energy in the environment is less and coarse sediments are not transported. Type III 
lithology is due to the filling of the paleovalley, resulting in development of a broad alluvial 
plain typified by relatively more suspended load sedimentation in comparison to Types I and 
II. 
The Sedimentation Seminar (1978) and Pryor and Potter (1979) observed in detail the 
Brownsville Paleovalley in northern Edmonson County. This terraced paleovalley is as 
much as 60-90 meters (200-300 feet) deep and is in unconformable contact with the 
Leitchfield to Golconda Formations. The locally or sub-regionally recognized Kyrock 
Sandstone (lower Caseyville Formation equivalent) is the member that represents the basal 
Pennsylvanian in Edmonson and Hart counties, Kentucky (e.g., May et al., 2006) This 
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sandstone reflects fluvial filling of a pre-existing, subaerially excavated river valley with the 
lower portion typified by low sinuosity braided streams (Type I; Ridgeway, 1985). Limited 
subsurface correlation work by May (1999) defined an additional tributary to the north of the 
Brownville Paleovalley in Edmonson County (see Figure 1 for county location). 
Several petrographic studies have been completed on the basal Pennsylvanian in the 
Illinois and Appalachian Basins (Siever and Potter, 1956; Wanless, 1955). Siever and Potter 
(1956) found that coarse siliciclastics in western Illinois differed from those found in 
southern Illinois and western and southeastern Kentucky. The basal Pennsylvanian 
sandstones of western Illinois contain a greater amount of rounded tourmaline. Feldspars and 
quartz pebbles are notably absent. In contrast, in western and southeastern Kentucky, basal 
Pennsylvanian sediments have a meager amount of rounded tourmaline, a slightly greater 
feldspar content, and some quartz pebbles. Provenance or source area of the two regions 
differs as well. Sediments in western Illinois were derived from the north or northwest, 
while sediments comprising sandstones in western and southeastern Kentucky were derived 
from the mid-Atlantic and New England regions (Siever and Potter, 1956). 
Howard (1979) commented on geomorphic concepts and the development of the 
Mississippian-Pennsylvanian unconformity of the Illinois Basin. His study examined the 
salient feature of steep valley walls nested inside of wider paleovalleys. His study suggests 
that the systemic boundary paleochannels represent an anastomosing channel complex 
(Howard, 1979; Shawe and Gildersleeve, 1969). 
Chapter II 
Methodology 
2.1 Study Area 
The study area consists of five counties in western and south-central Kentucky 
(Butler, Daviess, Edmonson, Ohio, and Warren; see Figure 5; see Figure 1 for Illinois Basin 
position). Selected geophysical well logs were correlated across this area to define the 
subsurface. Well logs were selected in the vicinity of the Natcher Parkway through Daviess, 
Ohio, and Butler counties and directly east into Edmonson County to link with other 
subsurface and outcrop studies (e.g., May, 1999; Sedimentation Seminar, 1978). Outcrops 
that exposed the Mississippian-Pennsylvanian systemic boundary in northeastern Warren 
County (i.e. Shanty Hollow Lake) also are included in the study. Geophysical well logs from 
Daviess and Ohio Counties are included in the study area to aid in the interpretation of the 
subsurface from the deeper part of the basin in western Kentucky to Morgantown and to link 
to work by Droste and Keller (1989) and all logs provided by Droste (Droste and Zuppann 
personal commun., Feb. 2005). These serve as a starting point to interpret the subsurface 
between Morgantown and the Shanty Hollow Lake area (Figure 5). 
The study area is divided into seven panels with each panel representing subsurface 
cross sections. The first panel is located in Daviess County, and the last or seventh panel of 
the study area is in Edmonson County (Figure 5). Each panel has associated with it the 
following: 
• Structural and stratigraphic cross section 
• Strata thickness 
• Lithologic description 
• Pre-Pennsylvanian subcrop map showing gross lithologies based on panel data 
• Description of systemic contact and graphic 
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Figure 5: Study area and well logs. 
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2.2 Database and Software 
The research utilizes the available Digitally Vectorized Geological Quadrangles 
(DVGQs) developed by the KGS and shows how this new tool can be used in an interactive 
way to further geological research. My study entails stratigraphically correlating exposure 
lithologies and subsurface strata through the use of geophysical well logs and select outcrops, 
the Stratigraphic Column Generator (SCG) software (developed by the Indiana Geological 
Survey) in conjunction with stratigraphic coding via use of the Corebook of Pennsylvanian 
Rocks in the Illinois Basin (Barnhill and Zhou, 1996), and an Environmental Systems 
Research Institute, Inc. (ESRI) ArcMap. All of these tools and databases were integrated to 
produce cross sections and maps. 
Lithologic description was added to stratigraphic columns either from mud logs 
available online, neutron/density crossplots (Figure 6), or by examining core samples 
available at the KGS depository in Lexington, Kentucky. Mud logs have a disadvantage in 
that researchers must rely on the description provided by the on-site mudlogger, instead of 
first-hand personal observation. Cross plotting of neutron and density porosity values from 
geophysical well logs aided in lithologic determination in addition to examination of well 
cuttings, core, and outcrops or especially were high-quality data were lacking in either 
mud log descriptions or similar field database. Core samples at the depository proved only a 
limited source of data. All samples observed are crushed and difficult to verify against mud 
logs. Standard lithologic determination by use of cross plots (e.g., Figure 6) was the 
methodology followed to further develop the subsurface lithologic database. 
Geophysical well-log data are an essential resource provided by KGS online 
(http://www.uky.edu/KGS/home.htm), as are core and sample data, petroleum, coal, and 
hydrology databases (Weisenfluh and Crawford, 2004). State, county, quadrangle, Carter 
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Coodinates, record/permit number, latitude/longitude coordinates, or operator/farm name and 
well and sample log data were all accessed via KGS online, and this information was 
incorporated into panels/cross sections. 
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Figure 6: Neutron/Density crossplot (Schlumberger, 1989b). 
2.3 Uses and Interpretation of Geophysical Well Logs 
To re-evaluate the Mississippian-Pennsylvanian formations, the KGS well-log 
database was referenced and logs were correlated to the developed limited outcrop database 
(e.g., Shanty Hollow, near Morgantown, and Nolin Reservoir; see Figure 5). Asquith and 
Gibson (1982) attribute well logs in assisting with the correlation of biostratigraphic zones, 
structure and isopach (stratal thickness) mapping, as well as defining lithology. 
Interpretation of strata thickness and lithology is conducted through the use of gamma ray 
(GR), spontaneous potential (SP), resistivity (electrical or induction), and various porosity 
logs. 
GR logs are used to reveal the level of natural gamma rays from 40 K isotopes and 
breakdown of U-Th in rocks (Watney, 1979). Measurement of this natural emission creates a 
graph that assists in the identification of strata which separates permeable versus 
impermeable formations. A similar tool used to differentiate shale versus coarser 
siliciclastics is the SP log, which records the electrical potential produced by the interaction 
of connate ("formation") water and conductive drilling fluid within geologic formations. A 
shale baseline can be constructed via use of the SP log. Since shale is essentially an 
impermeable rock, any deviation from this baseline indicates a permeable unit. SP and GR 
are useful in defining unit boundaries and allow for correlation (Schlumberger, 1989, p. 3-1). 
Resistivity logs are the tool of choice to aid in determining hydrocarbon saturation by 
passing electricity through conductive (i.e., salty) formation water. There are several 
different methods used to measure resistivity including electric logs ("e" logs) and induction 
logs. Electric logs illustrate resistivity via measurement of voltage passed through a 
formation between electrodes. Induction logs establish resistivity by a high-frequency 
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alternating current that induces voltage in the formation, creating a magnetic field between 
the transmitter and receiver coil (Schlumberger, 1989, p. 7-12 and 7-13). 
There are three tools that verify porosity: sonic logs, density logs, and neutron logs. 
My research focuses on the latter two log types due to the lack of sonic logs in the study area. 
Density logs are gauged by the electron density of a formation through the use of a 
radioactive source that emits GRs into the formation. Gamma rays collide with electrons in 
the formation, lose energy (Compton scattering), and finally reach a detector at a fixed 
distance where they are counted as an indication of the formation density (Schlumberger, 
1989; p. 5-9). Neutron logs are based on hydrogen-ion (H +) content in different layers; such 
logs aid in determining and differentiating free water, oil, gas, immobile water in shale, 
bounded Oi l and waters of hydration (Watney, 1979). Neutrons are released by a 
radioactive source, slowed down (this varies due to the amount of H+ in the formation), and 
are captured by the nuclei of atoms. These nuclei then become excited and emit GRs, which 
are then captured by a detector (Schlumberger, 1989, p. 5-17). 
After interpretation of geophysical well logs and mud logs was completed 
(downloaded from http://www.uky.edu/KGS/home.htm), stratigraphic columns (Appendices 
I-VI) were produced utilizing the SCG. Standard lithologic symbols identifying coded 
lithology generated by the SCG included limestone, sandstone, conglomerate, shale, and 
siltstone. 
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2.4 Geographic Information Systems 
Geographic Information Systems (GIS) is emerging as an important tool in geology. 
This computer-based system manages and analyzes georeferenced data describing the 
location and characteristics of spatial features (Chang, 2004, p. 1). The combination of GIS 
and DVGQs permits geologists to take a step forward into the realm of interactive mapping. 
A DVGQ is a seamless, spatially referenced vector map of static geological quadrangles that 
allow the user to edit and query data (Figure 7). 
Topographically Integrated Geographic Encoding and Referencing (TIGER)/Line 
Data is a form of data that integrates with GIS. Users are able to download this data from 
ESRI (www.esri.com). TIGER/Line Data contains topographic, demographic, and 
geographic data that allows features such as roads, rail, landmarks, and other cultural features 
to be updated to geographic maps. Integration of TIGER/Line Data into maps produced by 
GIS allows for fluid maps. 
Digital Elevation Models (DEMs) are another essential piece to create an interactive 
DVGQ. There are multiple datasets of DEMs based upon resolution, but for the purpose of 
this research the focus was on USGS seamless data. These seamless data allow the user to 
download large sections of DEMs without breaking the data into 7.5" quadrangles. The 
USGS provides several DEMs options including: 1" and 1/3" National Elevation Dataset 
(NED) or 30m and 90m Shuttle Radar Topographic Mission (SRTM). These data are 
transfered to DVGQs and used as the topographic relief variables (i.e., z-values). 
GIS is an important tool for assessing the distribution of Caseyville paleochannels 
and as an aid in obtaining a better understanding of the physiography of the Upper Chester 
Series in the study area. Well-log data are correlated to any existing cores studied (stored at 
KGS, Lexington, Kentucky) and outcrop sections generated by SCG and incorporated into 
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KGS's newly available digital GQs. The result provides a representation of the 
paleotopography during Late Mississippian time in western and south-central Kentucky 
similar to the aforementioned project by Droste and Keller (1989). 
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Chapter III 
Subsurface Data 
3.1 Introduction 
All data from the following stratigraphic and structural cross sections are based on 
mud log and geophysical well-log data. Geophysical well logs included GR, SP, resistivity, 
neutron porosity and density porosity. These logs were selected, as noted in Chapter II, due 
to their availability online in digital format. Neutron and resistivity type logs were drafted 
and reviewed by David Williams (KGS) and John Droste (Indiana University and Indiana 
Geological Survey) to help identify limestone strata within the Upper Mississippian (Chester) 
strata (e.g., Kinkaid, Clore, Menard, Vienna, Glen Dean, Haney, and Beech Creek) (e.g. 
Figure 8). After these stratigraphic intervals were identified, lithology was discerned using 
neutron/density crossplots (Figure 6); unit thicknesses were determined with well logs and 
mud logs. Reference to specific well logs is by the Kentucky Geological Survey record 
number and these are displayed at the top of each log header. 
The following well logs were divided into six panels (Figure 5) including a 
stratigraphic cross section for each panel. Also, three stratigraphic cross sections were 
created across the study area, linking the six panels. 
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Figure 8: Type log used in study (Butler County)—gamma ray and neutron <I>. 
3.2 Panel 1 (Daviess and Ohio counties) 
Sandstone, shale and siltstone comprise the basal Pennsylvanian in this area. These 
lithologies are quite different from the coarse-grained sandstones of Panels 6 and 7. Based 
on mud logs, lithology is typified by shale, siltstone, sandstone, and thin coal. Sandstones 
are fine-to-medium grained and locally cross-bedded (Calvert, 1964). The unconformable 
surface cuts into the Kinkaid Limestone throughout the panel. 
Two dominant lithologies in the Chester of this panel (Figure 9) are shale and 
limestone. The Kinkaid Limestone is identified as a carbonate mudstone with various body 
fossils such as brachiopods, bryozoans, and blastoids based on lithologic description from the 
Handbook of Illinois Stratigraphy (Willman et al., 1975, p. 162). The stratum in this panel is 
a very-fine grained, hard limestone varying in thickness from 3.1 to 6.7 meters (10-22 feet). 
The stratigraphic cross section (Appendix VII) shows that there was low relief in this 
area. Table 1 describes the basal Pennsylvanian contact and the various elevations and 
thicknesses of the Upper Mississippian strata. The basal Pennsylvanian has over 156 meters 
(513 feet) of relief in this panel. This relief has nothing to do with deposition or changes 
within the position of the basin, which could account for variation in stratigraphic 
accommodation. Regional dip of rocks shown in Panel 1 is about 0.5° (27 ft/mile) to the 
northwest. The Panel 1 study area is about 16 km (10 miles) across. Once corrections for 
regional dip are made, only 82.3 meters (270 feet) of relief can be associated with the un-
conformable surface in Panel 1. Normal and reverse faulting with significant vertical throw 
contributes larger stratigraphic offset and structural relief differences that are not germane to 
this stratigraphic study. Faulting caused numerous complications in this panel because it lies 
within the Rough Creek Fault Zone, which is not the focus of this study (see McDowell, 
2001 for details). Therefore, a structural cross section was not produced for this panel. 
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Figure 9: Geographical position of Panel lwells (Daviess and Ohio Counties). As noted in the text, 
numbers correspond to KGS well record numbers. 
Table 3: Formation elevations and thicknesses—Panels 3&4 
Record # 15736 26850 102490 113858 2010076 
Carter Location 15-N-32 13-N-30 5-M-31 3-N-31 17-0-30 
Ground Level Elevation (ft.) 440 487 420 402 389 
Base of Penn (elev.) 134 -131 -50 67 -379 
Top of Kinkaid (elev.) 134 -131 -50 67 -379 
Thickness (ft.) 20 20 10 21 22 
Top of Degonia 114 -151 -60 46 -401 
Thickness 89 62 40 63 60 
Top of Clore 25 -213 -100 -17 -461 
Thickness 15 12 10 10 12 
Top of Palestine 10 -225 -110 -27 -473 
Thickness 20 64 94 61 62 
Top of Menard -10 -289 -204 -88 -535 
Thickness 65 72 70 68 68 
Top of Waltersburg -75 -361 -274 -156 -603 
Thickness 67 62 60 50 54 
Top of Vienna -142 -423 -334 -206 -657 
Thickness 8 7 6 8 6 
Top of Tar Springs -150 -430 -340 -214 -663 
Thickness 42 71 52 76 56 
Top of Glen Dean -192 -501 -392 -290 -719 
Thickness 64 46 N/A 40 64 
Top of Hardinsburg -256 -547 N/A -330 -783 
Thickness 54 30 N/A 64 50 
Top of Haney -310 -577 N/A -394 -833 
Thickness 36 N/A N/A 34 54 
Top of Big Clifty -346 N/A N/A -428 -887 
Thickness 52 N/A N/A 62 54 
Top of Beech Creek -398 N/A N/A -490 -941 
Thickness 6 N/A N/A 8 18 
3.3 Panel 2 (Ohio County) 
The lithology of the basal Pennsylvanian of Panel 2 (Figure 10) is similar to that of 
Panel 1. The unconformable surface here, however, does exhibit relief and varies in position 
from within the Kinkaid Limestone to within the Clore Limestone (see Figures 2 and 3 also 
for position of incisement). 
The mud log description of the contact strata in this panel unfortunately is very basic. 
The Kinkaid Limestone is noted as a limestone with a thickness of 4.6 to 6.7 meters (15-22 
feet). Below the Kinkaid lies the Degonia Sandstone (Appendix VIII). The Degonia is not 
identified in the well logs as being in contact with the basal Pennsylvanian, but is inferred 
between well #54289 and #15429 and between well #15429 and #24110. This sandstone is 
10.1 to 12.5 meters (33-41 feet) thick. The lower contact is with the Clore Limestone, which 
is a slightly thinner limestone unit at 3.1 to 6.1 meters (10-20 feet) thick. The lowest 
unconformable contact is identified in log #15429. 
The stratigraphic cross section (Appendix VIII) indicates significant erosional relief 
in the area. Total incisement ranges from 0 to 26 meters (0-85 feet). Again, a structural 
section was not produced due to faulting in the area. In Table 2, strata are offset by as much 
as 143.3 meters (470 feet) based upon elevation of the Beech Creek Limestone. As in Panel 
1, regional dip is 0.5° to the northwest, however, Panel 2 is about 11.3 km (7.05 miles) in 
length, along which regional dip accounts for only 56.7 meters (186 feet) of relief. 
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Figure 10: Geographical position of Panel 2 wells (Ohio County). 
Table 3: Formation elevations and thicknesses—Panels 3&4 
Record # 15429 15496 15642 24110 54289 
Carter Location 1-L-31 5-L-33 5-M-33 4-L-33 3-L-32 
Ground Level Elevation (ft.) 487 565 427 661 390 
Base of Penn (elev.) -56 413 267 426 116 
Top of Kinkaid (elev.) N/A 413 267 426 116 
Thickness (ft.) N/A 19 22 15 22 
Top of Degonia N/A 394 245 411 94 
Thickness N/A 37 41 33 41 
Top of Clore -56 357 204 378 53 
Thickness 11 10 12 14 20 
Top of Palestine -67 347 192 364 33 
Thickness 54 58 63 54 58 
Top of Menard -121 289 129 310 -25 
Thickness 57 85 64 52 58 
Top of Waltersburg -178 204 65 258 -83 
Thickness 45 46 55 42 43 
Top of Vienna -223 158 10 216 -126 
Thickness 6 12 5 7 10 
Top of Tar Springs -229 146 5 209 -136 
Thickness 36 33 43 49 43 
Top of Glen Dean -265 113 -38 160 -179 
Thickness 66 74 55 74 87 
Top of Hardinsburg -331 39 -93 86 -266 
Thickness 56 24 56 28 28 
Top of Haney -387 15 -149 58 -294 
Thickness 44 44 36 27 39 
Top of Big Clifty -431 -29 -185 31 -333 
Thickness 70 66 76 60 67 
Top of Beech Creek -501 -95 -261 -29 -400 
Thickness 4 6 7 7 6 
3.4 Panels 3 & 4 (Butler County) 
The extent of erosion increases eastward as noted in Panels 3 and 4 (Figure 11; 
Appendix IX). Incisement in this area varies from 0 to 112.8 meters (0-370 ft.). 
Downcutting extends from the Kinkaid Limestone to the Lower Glen Dean Limestone (see 
Figures 2 and 3). The lithology of the basal Pennsylvanian varies slightly from the previous 
two panels with evidence of a slight increase in sandstone and less shale. 
The Kinkaid Limestone, as in previous panels, is a limestone varying in thickness 
from 0 to 8.2 meters (0-27 feet). Two logs (#36497 and #2002673) show the Kinkaid in 
contact with the basal Pennsylvanian (Appendix IX). The Degonia Sandstone is typified by 
sandstone and shale in this area with a thickness of 0 to 17.1 meters (0-56 feet) and is 
identified as the unconformable surface in log #2613. 
The next identifiable carbonate unit is the Clore Limestone. This limestone is 
interbedded with shale and ranges in thickness from 0 to 13.4 meters (0-44 feet). Directly 
below the Clore is the Palestine Sandstone. This unit is a sandstone with shaley intervals 
interbedded with limestone and sandy shale. The thickness of the Palestine ranges from 0 to 
13.1 meters (0-43 feet). 
The next oldest unit is the Menard Limestone. The upper and lower beds of limestone 
are separated by thick shale intervals. The upper limestone ranges from 3.7 to 6.4 meters 
(12-21 feet) thick while the lower limestone is slightly thinner, ranging from 2.1 to 3.1 
meters (7-10 feet) thick. Total thickness of the Menard Limestone ranges from 0 to 21 
meters (0-69 feet). The Menard is identified as the contact in two logs (#67329 and #89474). 
These contacts, however, may be disputed due to the lack of information. The Mississippian-
Pennsylvanian contact in log #67329 could be the Palestine Sandstone, but it is difficult to 
determine because of similar lithologies between the sandstone/shale beds of the basal 
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Figure 11: Geographical position of Panels 3 and 4 wells (Butler County). 
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Pennsylvanian and the Palestine. The contact is inferred as well with log #89474 because of 
the lack of information from the geophysical logs and mud logs. 
Lying below the Menard is the Waltersburg Sandstone. In this panel, the stratum 
varies from mudstone and shale to sandy shale with a thickness ranging from 0 to 22.3 
meters (0-73 feet). Below the Waltersburg is the Vienna Limestone. The Vienna is a 
relatively thin limestone varying from 0 to 3.7 meters (0-12 feet) thick. The Vienna proved 
to be an excellent marker bed in this panel with exception for well #36156 where it is eroded 
(Appendix IX). The next unit in contact with the unconformity is the Tar Springs Sandstone. 
Sandstone and shale are the two dominant lithologies with thickness varying from 0 to 18.6 
meters (0-61 feet). 
The Glen Dean floors the major paleovalley as noted in log #36156. There are two 
lithologic descriptions for this unit based on mud logs and well logs. These descriptions vary 
from a limestone to a limestone with a medial shale (carbonate designated Upper and Lower 
Glen Dean). The upper limestone bed is 4.9 to 6.4 meters (16-21 feet) thick and the lower 
bed is 6.1 to 10.4 meters (20-34 feet) thick. The formation thickness is from 11.6 to 19.2 
meters (38-63 feet). 
The stratigraphic cross section (Appendix IX) of this area bears some similarity to 
Panel 7. Both panels have extensive erosion shown by up to 112.8 meters (370 feet) of relief 
associated with the unconformity and exhibit major trunk and tributary systems. The 
orientation of the paleochannels will be discussed in the next chapter. Structural correlation 
of this area is quite complicated, as there are multiple faults in the area with stratigraphic 
throw of as much as 243.9 meters (800 feet) (Table 3). Regional dip is 49 ft/mile (0.5°) and 
the panel is only 15 km (9.3 miles) in length. The regional dip accounts for about 456 feet of 
relief in Panels 3 and 4. 
Table 3: Formation elevations and thicknesses—Panels 3&4 
Record # 2613 36156 36497 67329 89474 108027 2002673 
Carter Location 16-H-33 9-H-33 24-I-34 2-I-32 2-I-33 3-G-32 2-H-32 
Ground Lewi Elevation (ft.) 462 445 566 395 492 429 448 
Base of Penn 462 445 194 -644 ??? 429 423 
Top of Kinkaid N/A N/A 194 N/A N/A N/A 423 
Thickness N/A N/A 9 N/A N/A N/A 27 
Top of Degonia N/A N/A 185 N/A N/A N/A 396 
Thickness N/A N/A 56 N/A N/A N/A 48 
Top of Clore 462 N/A 129 N/A N/A N/A 348 
Thickness 13 N/A 12 N/A N/A N/A 44 
Top of Palestine 449 N/A 117 N/A N/A N/A 304 
Thickness 23 N/A 43 N/A N/A N/A 28 
Top of Menard 426 N/A 74 -644 -398 N/A 276 
Thickness 69 N/A 70 55 46 N/A 66 
Top of Waltersburg 357 N/A 4 -699 -444 429 210 
Thickness 39 N/A 38 46 42 20 44 
Top of Vienna 318 N/A -34 -745 -486 409 166 
Thickness 8 N/A 6 12 12 9 12 
Top of Tar Springs 310 N/A -40 -757 -498 400 154 
Thickness 61 N/A 51 46 53 43 46 
Top of Glen Dean 249 445 -91 -803 -541 357 108 
Thickness 54 38 57 60 63 64 60 
Top of Hardinsburg 195 407 -148 -863 -604 293 48 
Thickness 51 44 54 52 49 62 53 
Top of Haney 144 363 -202 -915 -653 231 -5 
Thickness 43 18 38 50 35 38 37 
Top of Big Clifty 101 345 -240 -965 -688 193 -42 
Thickness N/A 47 70 80 81 81 83 
Top of Beech Creek N/A 298 -310 -1045 -769 112 -125 
Thickness N/A 3 8 8 7 8 6 
3.5 Panel 5 (Butler County) 
The basal Pennsylvanian in this panel is identified as the Caseyville Sandstone. 
Coarse-grained sandstone with some conglomerates as well as shales and siltstones typify the 
basal Pennsylvanian based on mudlogs. Erosion has stripped away the Upper Leitchfield 
Formation down to the Palestine Sandstone and incised into the Lower Glen Dean Limestone 
(see Figures 2 and 3). 
The Palestine Sandstone comprises the youngest stratum in this panel. The 
"sandstone" is sandy shale to pure shale about 15.6 meters (51 feet) thick. The Palestine 
Sandstone is identified in one well log (e.g., #89930) in the north central area of Panel 5 (see 
Figure 12 and Appendix X). 
The Menard Limestone was identified as the unit associated with the pre-
Pennsylvanian unconformable surface in two of the eight wells (e.g., #89930 and #2003334) 
and is divided into several beds. The strata consist of an upper limestone (3.4 m/ 11 ft. thick) 
with shale and sandstone separating it from the lower fossiliferous limestone (2.4-3.4 m/ 8-11 
ft. thick). Total thickness of the Menard ranges from 0 to 14.9 meters (0-49 feet). 
The Waltersburg Sandstone differs from previous panels. The strata here consist of 
fossiliferous shale and in some areas sandstone. The sandstone is 0 to 14 meters (0-46 feet) 
thick. The Vienna Limestone in Panel 5 ranges in thickness from 0 to 3.7 meters (0-12 feet). 
The Tar Springs Sandstone lithology is comparable to the previously discussed 
panels. Shale and sandstone are the prominent lithologies based upon mud logs. Total 
thickness of the Tar Springs is 0 to 15.2 meters (0-50 feet). 
The deepest incisement of the unconformity in this panel is down into the Lower Glen 
Dean Limestone. Fossiliferous limestone and dolomite typify the lithology in this area; 
oolitic limestone is rare. The Glen Dean ranges in thickness from 0 to 19.5 meters (0-64 
feet). Extensive erosion of the Leitchfield Formation is confirmed by correlation study of 
this panel. Maximum relief in this area is 71 meters (233 feet) and regional dip is 40.6 feet 
per mile to the southwest. Table 4 lists elevations of the basal Pennsylvanian contact and the , 
various elevations and thicknesses of the Upper Mississippian strata. 
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Figure 12: Geographical position of Panel 5 wells (Edmonson and Butler Counties). 
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Table 6: Formation elevations and thicknesses—Panel 7 
Record # 2626 26540 26542 88126 89930 101593 2003334 2003420 
Carter Location 9-1-37 12-1-36 24-I-37 5-I-36 8-J-36 19-J-37 17-1-36 7-J-35 
Ground Level Elevation (ft.) 484 438 610 512 435 446 406 410 
Base of Penn 134 -9 186 -38 246 230 84 -184 
Top of Kinkaid N/A N/A N/A N/A N/A N/A N/A N/A 
Thickness N/A N/A N/A N/A N/A N/A N/A N/A 
Top of Degonia N/A N/A N/A N/A N/A N/A N/A N/A 
Thickness N/A N/A N/A N/A N/A N/A N/A N/A 
Top of Clore N/A N/A N/A N/A N/A N/A N/A N/A 
Thickness N/A N/A N/A N/A N/A N/A N/A N/A 
Top of Palestine N/A N/A N/A N/A 246 N/A N/A N/A 
Thickness N/A N/A N/A N/A 51 N/A N/A N/A 
Top of Menard N/A N/A N/A N/A 195 N/A 84 N/A 
Thickness N/A N/A N/A N/A 49 N/A 4 N/A 
Top of Waltersburg N/A N/A N/A N/A 146 N/A 80 -184 
Thickness N/A N/A N/A N/A 46 N/A 37 37 
Top of Vienna N/A N/A 186 N/A 100 230 43 -221 
Thickness N/A N/A 8 N/A 10 12 11 6 
Top of Tar Springs N/A N/A 178 -38 90 218 32 -227 
Thickness N/A N/A 32 50 35 42 50 41 
Top of Glen Dean N/A -9 146 -88 55 176 -18 -268 
Thickness N/A 37 55 60 64 56 52 63 
Top of Hardinsburg 134 -46 91 -148 -9 120 -70 -331 
Thickness 52 34 45 36 42 34 42 40 
Top of Haney 82 -80 46 -184 -51 86 -112 -371 
Thickness 38 42 33 42 41 43 40 41 
Top of Big Clifty 44 -122 13 -226 -92 43 -152 -412 
Thickness 64 74 77 71 63 69 76 74 
Top of Beech Creek -20 -196 -64 -297 -155 -26 -228 -486 
Thickness 8 8 6 12 . 8 7 8 6 
3.6 Panel 6 (Edmonson County) 
The basal Pennsylvanian in this panel (Figure 13) is locally designated as the Kyrock 
Sandstone (Lower Caseyville Formation). These strata are depicted as a coarse-grained, 
cross-bedded, locally asphaltic sandstone with some conglomerates. Contact with the Upper 
Chester Series in the panel is limited to the Lower Leitchfield Formation (e.g., Vienna 
Limestone and Tar Springs Sandstone). 
The Vienna Limestone is identified in three of the five well logs located in the 
southeastern portion of Panel 6 (Appendices XI and XII). This limestone is 0 to 2.1 meters 
(0-7 feet) thick. Farther north, the basal Pennsylvanian is in contact with the Tar Springs 
Sandstone. 
As mentioned in Chapter I, the Tar Springs Sandstone is composed primarily of well-
sorted, sub-rounded, fine-grained sandstone with shale, and a few discontinuous lenses of 
limestone (Figure 14). In this region, however, the lithology is primarily shale or siltstone, 
indicating a low-energy depositional environment. A bed of limestone (1.5 meters thick) is 
also noted in log #22657. Minor fossiliferous limestone beds are observed in outcrops 
southwest of the Panel 6 on Highway 185 just south of the Green River (Figure 14A). These 
limestones are interpreted as shallow marine due to fossils such as Archimedes and 
brachiopods found at the outcrop site (Figure 14B). Overall, the Tar Springs ranges from 
10.1 to 14.6 meters (33-48 feet) thick. 
Looking at the stratigraphic (Appendix XI) and structural (Appendix XII) cross 
sections there is extensive erosion of the Leitchfield Formation although little variation in the 
relief (e.g., 4.5-6 meters; 15-20 feet) of the basal Pennsylvanian contact. On the structural 
cross section there is a gradual slope of the strata toward the northwest into the Illinois Basin 
representing the southeast flanking beds dipping toward the basin axis. Table 5 lists the 
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elevation of the basal Pennsylvanian contact and the various elevations and thicknesses of the 
Upper Mississippian strata. 
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Figure 13: Geographical position of Panel 6 wells (Edmonson County). 
Figure 14: Tar Springs Sandstone outcrop Hwy 185, south of the Green River, Edmonson County. A) 
Detail of nodular fossiliferous limestone; B) View North. For detail location see Figure 5. 
Table 3: Formation elevations and thicknesses—Panels 3&4 
Record # 8254 8267 8268 22657 2012505 
Carter Location 20-1-38 15-1-39 15-1-39 15-1-39 12-1-38 
Ground Level Elevation (ft.) 608 721.4 760 722 682.1 
Base of Penn 588 591.4 582 566 502.1 
Top of Kinkaid N/A N/A N/A N/A N/A 
Thickness N/A N/A N/A N/A N/A 
Top of Degonia N/A N/A N/A N/A N/A 
Thickness N/A N/A N/A N/A N/A 
Top of Clore N/A N/A N/A N/A N/A 
Thickness N/A N/A N/A N/A N/A 
Top of Palestine N/A N/A N/A N/A N/A 
Thickness N/A N/A N/A N/A N/A 
Top of Menard N/A N/A N/A N/A N/A 
Thickness N/A N/A N/A N/A N/A 
Top of Waltersburg N/A N/A N/A N/A N/A 
Thickness N/A N/A N/A N/A N/A 
Top of Vienna 588 591.4 582 N/A N/A 
Thickness 6 7 6 N/A N/A 
Top of Tar Springs 582 584.3 576 566 502.1 
Thickness 48 33 34 34 34 
Top of Glen Dean 534 551.4 542 532 468.1 
Thickness 66 62 62 60 70 
Top of Hardinsburg 468 489.4 480 472 398.1 
Thickness 22 36 30 34 20 
Top of Haney 446 453.4 450 438 378.1 
Thickness 36 38 38 36 39 
Top of Big Clifty 410 415.4 412 402 339.1 
Thickness 61 61 66 62 N/A 
Top of Beech Creek 349 354.4 346 340 N/A 
Thickness 7 9 N/A N/A N/A 
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3.7 Panel 7 (Edmonson County) 
The basal Pennsylvanian in this panel (Figure 15) is also identified as the Kyrock 
Sandstone as in Panel 6. Contact with Upper Chester Series strata, however, differs from the 
previous panel. The unconformable surface extends from the Vienna Limestone down to the 
Haney Limestone. 
The Vienna Limestone is the youngest Mississippian unit observed in this panel. The 
fossiliferous limestone is locally absent but can be up to 2.4 meters (0-8 feet) thick but is 
only observable in one well log (e.g., #8295). Directly below the Vienna lies the Tar Springs 
Sandstone that is identical to the lithology of Panel 6. The only exception is that a minor 
limestone bed is not able to be interpreted from any of the geophysical well logs or mud logs 
but it could be present in this panel. The Vienna thickness ranges from 0 to 9.8 meters (0-32 
feet). 
Throughout most of Panel 7, the basal Pennsylvanian is in contact with the Glen Dean 
Limestone. The Glen Dean varies in thickness from 0 to 21.3 meters (0-70 feet) and is 
divided by a thin layer of shale. The Upper Glen Dean is a fossiliferous limestone that is 
about 3.1 meters (10 feet) thick while the Lower Glen Dean, with a similar lithology, makes 
up the bulk of the bed and is about 15.9 meters (52 feet) thick. 
Below the Glen Dean is the Hardinsburg Sandstone. Very-fine-to-fine grained 
sandstone fining upward to shale and siltstone comprise the Hardinsburg. Total thickness of 
the unit is 0 to 13.4 meters (0-44 feet). 
The deepest paleovalley incision in Panel 7(155 feet in erosional relief) extends 
down as far as the Haney Limestone. This fossiliferous unit is commonly 9.2 to 11.6 meters 
(30-38 feet) thick, but in well #2012507 the thickness is only 4.0 meters (13 feet). Table 6 
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lists the elevation of the basal Pennsylvanian contact and the various elevations and 
thicknesses of the Upper Mississippian strata. 
The main trunk of the paleochannel is identified by well logs #8259, #2012593, and 
#8295 in the stratigraphic cross section (Appendix XIII). The Mississippian-Pennsylvanian 
unconformity contact goes from the Glen Dean Limestone down to the Haney Limestone, 
and back up to the Vienna Limestone. Also seen is a small tributary (e.g., #8260 and #8257), 
where the unconformable surface reaches the Hardinsburg Sandstone. The structural cross 
section (Appendix XIV) indicates the gradual slope of the units towards the northwest into 
the Illinois Basin. Downcutting of the paleochannel in well #2012593 is obvious in the cross 
section, but the small tributary indicated in the stratigraphic cross section is not as well 
defined; yet its presence suggests complexity associated with the basal Pennsylvanian trunk 
drainages. Another tributary mapped by May (1999) is also shown, suggesting additional 
complexity (location shown regionally in Figure 5). 
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Figure 15: Geographical position of Panel 7 wells (Edmonson County). 
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Table 6: Formation elevations and thicknesses—Panel 7 
Record # 8257 8258 8259 8260 8295 8296 2012507 2012593 
Carter Location 2-1-39 4-I-39 7-I-39 9-I-39 17-J-39 19-J-39 2-I-39 21-J-38 
Ground Level 
Elevation (ft.) 715 566.3 598.9 533.8 622.1 701 661.2 545 
Base of Penn 503 508.3 520.9 512.8 477.1 503 540.2 276 
Top of Kinkaid N/A N/A N/A N/A N/A N/A N/A N/A 
Thickness N/A N/A N/A N/A N/A N/A N/A N/A 
Top of Degonia N/A N/A N/A N/A N/A N/A N/A N/A 
Thickness N/A N/A N/A N/A N/A N/A N/A N/A 
Top of Clore N/A N/A N/A N/A N/A N/A N/A N/A 
Thickness N/A N/A N/A N/A N/A N/A N/A N/A 
Top of Palestine N/A N/A N/A N/A N/A N/A N/A N/A 
Thickness N/A N/A N/A N/A N/A N/A N/A N/A 
Top of Menard N/A N/A N/A N/A N/A N/A N/A N/A 
Thickness N/A N/A N/A N/A N/A N/A N/A N/A 
Top of Waltersburg N/A N/A N/A N/A N/A N/A N/A N/A 
Thickness N/A N/A N/A N/A N/A N/A N/A N/A 
Top of Vienna N/A N/A N/A N/A 477.1 N/A N/A N/A 
Thickness N/A N/A N/A N/A 8 N/A N/A N/A 
Top of Tar Springs N/A N/A N/A N/A 469.1 503 N/A N/A 
Thickness N/A N/A N/A N/A 32 14 N/A N/A 
Top of Glen Dean 503 508.3 520.9 512.8 437.1 489 540.2 N/A 
Thickness 40 65 70 11 69 66 47 N/A 
Top of Hardinsburg 463 423.3 450.9 501.8 368.1 423 493.2 N/A 
Thickness 44 31 32 37 24 20 40 N/A 
Top of Haney 419 392.3 418.9 464.8 344.1 403 453.2 276 
Thickness N/A 30 38 31 29 34 38 13 
Top of Big Clifty N/A 362.3 380.9 433.8 315.1 369 415.2 263 
Thickness N/A 70 53 66 73 64 62 67 
Top of Beech Creek N/A 312.3 327.9 367.8 242.1 305 353.2 196 
Thickness N/A 10 13 N/A N/A 12 6 7 
50 
3.8 Regional Cross Sections 
This study includes three regional cross sections that tie panels together. The extent 
of each cross section is identified in Figure 16. Cross sections include two north-south 
panels and one oriented southwest-northeast. 
Figure 16: Geographical position of regional cross sections. A-A' (top right); cross section B-B' (lower left); cross section C-C' (lower right). 
3.8.1 Cross Section A-A' 
The first stratigraphic cross section (A-A'; Appendix XV) links Panels 1 and 2 to 
Panels 3 and 4. Panel 1 wells show little relief, but farther to the east toward the edge of the 
basin relief starts to vary more. This variation is displayed in well log #15429 and #67329 
(Appendix XV). In well log #15429, the unconformable surface lies on the Clore Limestone 
(Appendix XV). It creates a small valley between well log #15736 and #54289. Farther to 
the south, in Panels 3 and 4, incisement reaches the upper Menard Limestone. Downcutting 
appears to be creating deeper and deeper valleys traversing toward the edge of the basin. In 
Panel 1 for example, Mississippian strata could be considered nearly conformable with the 
Pennsylvanian strata. According to Rexroad and Merrill (1985) conodonts in some of the 
youngest Mississippian strata of the Illinois Basin such as the Church Grove Shale, and the 
Wayside Sandstone Member of the Caseyville Formation (Pennsylvanian) indicate that the 
two are conformable. However, my study does not identify the Church Grove Shale in its 
interpretations in Panels 1 and 2. Therefore it is not possible to state that the Mississippian-
Pennsylvanian is anywhere conformable in this area of Kentucky. It is difficult to 
differentiate the Upper Chester strata and basal Pennsylvanian in well logs because of similar 
lithologies. In Panel 2, relief is up to 26 meters and farther east in Panels 3 and 4 as much as 
113 meters. 
The geological map resulting from data compilation from Panels 1 and 2 shows the 
pre-Pennsylvanian surface had little relief compared to other stratigraphic sections generated 
for this study (Figure 17). The Kinkaid Limestone is the predominant stratum in both panels. 
However, in Panel 2 the Degonia Sandstone and Clore Limestone are exposed in a northeast 
to southwest line possibly indicating an incised valley. 
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Figure 17: Pre-basal Pennsylvanian (T/Chester) geological map. Panels 1 and 2—centered over 
southern Daviess and northern Ohio Counties, KY. 
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3.8.2 Cross Section B-B' 
Cross section B-B' (Appendix XVI) traverses Panels 3, 4, and 5 from the southwest 
to the northeast. This cross section is distinctly different from A-A'. There are two well 
defined paleochannels (#36156 and #88126). Cross section B-B' is similar to Panel 7 
(Appendix XIII) where there is a main trunk (#36156) and a tributary (#88126). Also, the 
extent of relief is greater than in cross section A-A'. The unconformable surface varies from 
the Kinkaid to the Glen Dean stratigraphic position. 
The Late Mississippian geological map generated from Panels 3, 4, and 5 exhibits the 
extent of erosion as it reaches the southeastern edge of the Illinois Basin (Figure 18). In 
Panels 3 and 4, downcutting extends from the Kinkaid to the Glen Dean over a short 
distance. However, to the northeast (Panel 5) there is a gradual downcutting to the Glen 
Dean. An isopach map of the Glen Dean Limestone was produced as an additional means to 
view deeply incised areas (Figure 19). The member is nonexistent between Panels 5, 6 and 
7. 
2002673 
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Figure 18: Pre-Basal Pennsylvanian (T/Chester) geological map. Panels 3, 4, and 5—centered 
over Butler Co., KY. 
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Figure 19: Glen Dean Limestone isopach (Butler and Edmonson Counties). "0" thickness 
shows major incisement of the reionally definable marker bed. 
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3.8.3 Cross Section C-C' 
Cross section C-C' (Appendix XVII) connects Panels 6 and 7 in a north-south 
direction. The Upper Mississippian in this region has been extensively downcut. The 
uppermost stratum is the Vienna Limestone and the floor of the paleovalley is the Haney 
Limestone. The main trunk is easily identifiable in well log #2012593. 
The late Mississippian geological map of Panels 6 and 7 indicates extensive erosion 
of the Upper Mississippian strata (Figure 20). The floor of the main paleovalley is the Haney 
Limestone. Unlike other geological maps produced (e.g., Figures 17 and 18) in this mapped 
area, a topographic relief map drawn on the unconformity surface was completed. The 
topographic map (Figure 21) shows the main trunk of a paleochannel trending northeast to 
southwest. It also identifies a tributary to the main trunk with a paleoflow direction from 
southeast to the northwest. There are some uncertainties, however, in the northeast section of 
the map due to the lack of well logs. This area ties in with the Sedimentation Seminar (1978) 
research, which describes a paleochannel at the Nolin River Dam with paleocurrent flow 
direction to the southwest (their study area shown regionally on Figure 5). 
m Vienna Limestone 
H Tar Springs Sandstone 
r~1 Glen Dean Limestone 
j § j Hardinsburg Sandstone 
H I Haney Limestone 
Figure 20: Pre-basal Pennsylvanian (T/Chester) geological map—Panels 6 and 7—Edmonson 
Co., KY. 
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The structural contour map was based on the top of the Beech Creek Limestone 
(Figure 22). The map shows a gradual dipping of the strata (about 0.5°) to the northwest 
toward the center of the Illinois Basin. Other maps include isopachs of the Glen Dean, 
Hardinsburg, and Haney (Figure 23). All of these maps show a gradual thinning of strata 
toward the center of the paleochannel due to erosion. This thinning reveals the significance 
of the incisements as multiple Chester stratigraphic units are truncated or completely cutout. 
The Glen Dean isopach also exhibits a "thickness ridge" near the southwest edge of the map 
possibly indicating two watersheds. This occurrence is comparable to Droste and Keller's 
(1989) carbonate highlands like Rockville Ridges and Mt. Vernon Uplands (see Figure 4). 

Figure 22: Top of Beech Creek 
Limestone structure contour m a p -
Panels 6 and 7—Edmonson Co., KY. 
Figure 23: A) Glen Dean Isopach; B) Hardinsburg Isopach; C) Haney Isopach. Panels 6 and 7— 
Edmonson Co., KY. 
Chapter IV 
Paleogeographic Reconstruction 
4.1 Paleophysiography 
The sub-Pennsylvanian surface differs in each constructed stratigraphic cross section 
in this study. As mentioned in Chapter I, the basin (Figure 24) filled with deltaic sediments 
during the Mississippian Period after which erosion and incisement occurred in the Upper 
Chester Series rocks, creating a disconformity (see also inset paleogeographic map in Figure 
4). The amount of relief differs for each panel, ranging from 0 to 113 meters. Erosion and 
incisement in Panel 1 is minimal and possibly nearly conformable with the Pennsylvanian 
rock. Conodont research in the deeper part of the Illinois Basin by Rexroad and Merrill 
(1985) suggests conformity there. 
The region of southeastern Daviess County is identified as a highland area as 
compared with Droste and Keller's (1989) map (Figure 4 this study). The Kinkaid 
Limestone is observed in every well in the panel. The basal Pennsylvanian in the panel is 
lithologies typified by siltstone to shale (Figure 25). 
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Figure 24: Illinois Basin in relation to study well logs. 
Figure 25: Simplified conceptual block diagram of Panel 1. Vertical not to scale. 
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Panel 2 is very similar to Panel 1. The Kinkaid Limestone is the predominant unit of 
the pre-Pennsylvanian surface. However, as shown in the Chapter III, the unconformable 
surface downcuts to the Degonia and Clore. The local relief in this panel is as much as 26 
meters (85 feet). The basal Pennsylvanian lithology ranges from sandstone to shale as would 
be consistent with more suspended load deposition (e.g., Type III sediment ala Ridgeway, 
1985). 
Farther to the south and east, the unconformity becomes more apparent as noted by 
increased relief. This observation may appear to be inconsistent with the marine regression 
from north to south at first glance. One would expect that relief would decrease not increase 
farther south. However, as indicated by Droste and Keller (1989), when the sea regressed, 
erosion began around the edge of the basin and streams followed the shoreline basinward. 
Also, movement of faults and uplift, caused by activity at the Ouachita margin, may have 
been a factor in increased incisement. 
Limestones including the Kincaid, Clore, and the Menard cap the sub-Pennsylvanian 
hills similar to the Mt. Vernon Uplands of Droste and Keller (1989). Valleys are floored by 
limestones including the Vienna and Lower Glen Dean. The valley region could be 
considered as Type II incised valley fills (ala Ridgeway). Based on well logs, the lithology 
of the basal Pennsylvanian is coarser than the previous two panels. However, locations in 
central Butler County along the Natcher Parkway (Localities 2 and 3 of May et al., 2006) 
exhibit some characteristics of Type III sediments. Flaser bedding and rhythmites are found 
in Pennsylvanian paleochannels in central Butler County. May and others (2006) and Greb 
and Archer (1998) attribute such sedimentary structure and depositional stacking patterns to 
processes active in tidally influenced meandering systems or on tidal flats (Figure 26). 
In northeast Butler County, downcutting is more evident than is evident in southern 
Daviess County and Ohio County. Hills and valleys, however, in this panel are not all 
defined by limestone. Several wells (e.g., #89930 and #2003420) have siltstone and shale in 
contact with the basal Pennsylvanian. The Palestine Sandstone is the youngest Mississippian 
unit in well log #89930 and the Waltersburg Sandstone is the youngest in well log #2003420. 
Both are 'cap rocks' located in the northern region of Panel 5 similar to Droste and Keller's 
(1989) Princeton Slope in Indiana (see Figure 4). There is one hill that is capped by a 
limestone—Lower Menard (e.g., #2003334). Valleys, however, are floored by the Glen Dean 
Limestone and there are some small rises in the valley capped by the Vienna Limestone. 
Figure 26: Simplified conceptual block diagram of Panels 3, 4, and 5 (vertical not to scale). 
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Basal Pennsylvanian deposition in Panel 5 is typified by siltstone, shale and 
sandstone. In well #26540 study of the mud log suggests the basal Pennsylvanian is 
represented by the Kyrock Sandstone. This coarse grained, quartz-pebble sandstone is noted 
in paleochannels in Edmonson County. Panel 5 is an intermediate between Ridgeway's 
(1985) Type I and Type II channel sediments. Ridgeway (1985) attributes the coarse and 
quartz-pebble sandstone to constricted streams in the deeper parts of the paleovalley where 
the stream deposited sediment typical of proximal braided streams. Constricted streams 
would not allow the deposition of finer sediments because such streams are less meandering 
and possess a steeper gradient with a higher velocity. 
In Panel 6, the hills and valley are replaced by a plain characterized by little relief 
across the panel. Both the Tar Springs Sandstone and the Vienna Limestone are in contact 
with the basal Pennsylvanian. This panel is interesting in that it has a distinctive basal 
Pennsylvanian lithology. All wells used in this panel identify the basal Pennsylvanian as a 
medium-to-coarse grained sandstone, sometimes conglomeritic in places, but there is no 
evidence for deep paleovalley development. A possible explanation could be that pre-
Pennsylvanian erosion with subsequent deposition of coarse sediments in deep paleovalleys 
and further erosion of the hills caused a nearly level sloping plain to develop during the early 
Pennsylvanian (Morrowan). Lower relief would thus generally not permit significant 
incisement as would be more typical of rejuvenated highlands. 
Cross section 7 has a similar landscape as the type that is suggested by cross sections 
3 and 4. There is a main trunk passing from the northeast to the southwest as well as a 
tributary from the southeast (Figure 27). Hills in this panel are capped by the Vienna and 
Upper Glen Dean Limestones as seen in the Rockville Ridge and Mt. Vernon Uplands 
(Droste and Keller, 1989; see Figure 4). The valleys, again, are floored by limestone but in 
Figure 27: Conceptual block diagram of Panels 6 and 7. Arrows indicate flow directions 
(vertical not to scale). 
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this case the downcutting reached to the Lower Glen Dean and Haney Limestones. Type I 
sediments typify the main lithology of the basal Pennsylvanian. The rock is a coarse-grained, 
quartz-pebble sandstone to conglomerate, which is due to the confinement of the stream by 
the valley and therefore an increase in stream competence (Ridgeway, 1985) as shown in 
Figure 27. Field observations of outcrops also suggest a flashy discharge typical of bedload 
dominant or braided fluvial systems (Figure 28). 
Type I sediments are readily found toward the edge of the basin. This phenomenon is 
from incisement of streams during the last few million years of Mississippian time as the 
epeiric sea receded from the edges of the basin and an increase in precipitation occurred as 
eastern North America moved northward from an arid to a more wet, tropical climate (Driese 
and Ober, 2005; Cecil, 1990). Basal Pennsylvanian sediments (Kyrock Sandstone) on the 
fringe of the basin represent the earliest deposits during the Morrowan but farther west into 
the basin, basal Pennsylvanian sediments are represented by Atokan sediments (Panels 3 and 
4—Tradewater Sandstone). Research by May et al. (2006) suggests that the unconformity in 
the region north of Panels 3 and 4 may represent Atokan near Morgantown, Kentucky (at 
least surface outcrops are this age, but the systemic boundary was not exposed) and farther 
south is Morrowan. During the Early Pennsylvanian, deposition was limited to the deeply 
incised valleys of the Late Mississippian. However, as sea level rose, valleys began to fill 
via vertical aggradation and finer sediments were deposited farther landward in study areas 
of Panel 2, 3, and 4. 
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Figure 28: (A) Caseyville quartz-pebble sandstone and conglomerate, Shanty Hollow Lake, Warren 
County, KY; (B) Caseyville Sandstone cross beds, Nolin River Lake, Edmonson County, KY. (Regional 
locations shown on Figure 5) 
Chapter V 
Conclusions 
5.1 Conclusions 
At the southeastern edge of the Illinois Basin in Edmonson and Butler counties pre-
Pennsylvanian incisement of Chesterian rocks is most evident but there are local variances. 
The lithologic differences between the Upper Mississippian and basal Pennsylvanian are 
unmistakable in Panels 5, 6, and 7. Shale, limestone, and fine-grained sandstones of the 
Upper Chester Series are in stark contrast to the coarse-grained, quartz-pebble sandstones of 
the Kyrock Sandstone (Pennsylvanian) that filled in paleovalleys formed by pre-
Pennsylvanian erosion. This type of deposition in the Pennsylvanian is associated with 
valley-wall confined, proximal braided streams with a stream gradient of about 45 ft/mi 
(calculated value range from cross sections). Mountains forming to the east and northeast 
during the Taconic, Acadian, and Allegheny Orogenies supplied most sediment to the 
Pennsylvanian paleochannels as well as the increase in precipitation aided in erosion and 
transportation of sediment. The Mississippian/Pennsylvanian disconformity is easily 
identified in the region in such cases. 
Toward the northwest (i.e., Ohio County and Daviess County) basal Pennsylvanian 
sediments become finer granules as would be typical of a broad alluvial plain. The basal 
Pennsylvanian sediments mentioned by May et al. (2006, in the Butler County area) are 
sandstones and coarse siltstones; however, no quartz pebbles are identified. This fining of 
sediment appears to be the general trend into Ohio and Daviess Couties and is associated 
with a more distal system. In the Edmonson County area, specifically between Nolin River 
Lake and Shanty Hollow Lake, the basal Pennsylvanian sediments are coarse-grained, 
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sandstones with quartz granules and pebbles indicative of bedload dominant fluvial systems. 
Locally some quartz clasts are even cobble-sized. 
As mentioned previously in Chapter IV, areas in Butler County experienced extensive 
periods of non-deposition and/or erosion. Deposition in pre-Pennsylvanian paleochannels 
first began in Edmonson County (i.e., Panels 6 and 7) as is evident from the Kyrock 
Sandstone (early Morrowan). The paleochannel fills may be Atokan in Butler County and 
further south toward Warren County Morrowan (May et al., 2006). 
Different physiographic regions were identified in this study. During the Chester 
there were highlands in Daviess and Ohio counties and further south and to the east, a hilly 
landscape with the majority of hills capped and valleys floored by limestone. The hilly 
landscape could be compared to present day south-central Kentucky with epikarst and karst. 
Main paleochannels have a northeast-southwest trend and their orientations are consistent 
with other research conducted in the region (Furer, 1996; Droste and Keller, 1989; Proyer 
and Potter, 1979; Sedimentation Seminar, 1978). 
From this research the following has been established: 
• Regional and panel stratigraphic cross sections of the study area 
• Identification of approximately 20 miles of pre-Pennsylvanian paleochannels 
• Integration of DVGQs, GIS, and digitally scanned well logs 
• Paleographic and paleophysiographic reconstruction regions 
• Creation of an interpretive well-log database 
• Local lithologic descriptions and thicknesses of stratigraphic units 
5.2 Implications for Economic Development 
Paleochannels observed in the southeastern edge of the basin do have economic 
value. During the early 1920s, the Kyrock Sandstone, Edmonson County, Kentucky, was 
used as a natural asphalt to pave streets. Today these quarries are abandoned, but there are 
possibilities for economic development in the area with the discovery of new paleochannels. 
Also, much could be learned about oil migration and there is beginning to be a renewed 
interest in tar sands as noted by activity for steam flooding and leasing (Patrick Gooding, 
KGS, personal commun. to M.T. May, Feb. 2006). The Kyrock Sandstone acts as a reservoir 
rock, so which Upper Chester formation is the oil migrating through or which possibly is a 
source rock? 
Knowledge of the subsurface in the area is also important in choosing the future 
location of landfills and for the protection of groundwater resources. There are several 
environmental impacts of landfills including the migration of leachate. This substance is a 
combination of surface precipitation, liquid already present in the landfill, and compounds 
(e.g., heavy metal ions and organics) found in solid waste. If the leachate were to reach 
groundwater resources then there would be negative environmental consequences. To 
minimize the impact of future landfills it would be in the interest of developers to know what 
lithology the basal Pennsylvanian was in contact with in the subsurface. It would be best to 
place a landfill that retarded leachate contamination by avoiding those areas where the basal 
Pennsylvanian was in contact with limestone or sandstone strata of the Upper Mississippian. 
Characterization of the Mississippian-Pennsylvanian in general is important as global 
climate change increasingly is driving many researchers to study the practicality of 
sequestering CO
 2 in subsurface reservoirs. The sequence boundary defined by the 
76 
Mississippian-Pennsylvanian unconformity is critical to identify because stratigraphic traps 
may be an important aspect of CO
 2 injection projects. 
5.3 Future Research 
Research in this area is far from complete. Well logs in this study were selected to 
create general cross sectional views of the area. Paleovalleys have been documented near the 
center of the basin with quartz-pebble sandstones (i.e., Evansville Paleovalley); however, 
none were identified in Daviess and Ohio counties in this research. Is the main trunk and 
tributary identified in Panels 6 and 7 separate from the Brownsville Paleovalley, examined by 
Sedimentation Seminar (1978) near the Nolin River Dam or is this just another channel of a 
portion of the paleovalleys mapped? More well logs need to be analyzed and more cross 
sections need to be constructed in order to produce a better understanding of the 
Missis sippian/Pennsylvanian unconformity in western and south-central Kentucky. This 
study has formed the basis for future systematic paleogeographic reconstructions of the 
fluvial drainage complex associated with the Mississippian-Pennsylvanian unconformity. 
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Appendices I-VI 
Stratigraphic columns corresponding to geophysical well logs for this study were 
generated with the Indiana Geological Survey's Stratigraphic Column Generator. 
Standard lithologic symbols used are: 
Limestone 
Shale 
Sandstone 
Siltstone 
Conglomerate 
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ID Number: 15736 Date: 4/25/1980 
Site Name: Ohio County; Lonnie Westerfield By: Manor Energy Corp 
Location: 100 FSL x 1500 FEL 15-N-32 Notes: Depth of well 2502; Strat. column only -900' 
Elevation: 440.0000 Feet 
Feet 
200.00 
150.00 
100.00 
SO .00 
0.00 
-50.00 
-100.00 
-150.00 
-200.00 
-250.00 
-300.00 
-350.00 
-400.00 
-450.00 
c s v f m c v g 
Shale 
Siltstone 
- \ Shale 
Crystalline Limestone (Kincaid) 
Shale 
Sandstone 
Shale 
Limestone (Clore) 
Shale 
Limestone (Upper Menard) 
Shale 
~\ Sandstone 
-yShale 
" \ Limestone (Lower Menard) 
Sandstone 
Shale 
& Fossiliferous limestone (Vienna) 
Shale 
Sandstone 
& Shale 
Fossiliferous limestone (Upper Glen Dean) 
8 Shale , 
Fossiliferous limestone (Lower Glen Dean) 
Shale 
Oolitic Limestone (Haney) 
- \ Shale 
Oolitic Limestone 
Shale 
Sandstone 
Limestone (Beech Creek) 
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ID Number: 28850 Date: 1 no/1976 
Site Name: Daviess County; Douglas Hale By: James H. Mason 
Location: 2090 FSL x 2265 FWL Notes: Most info from geophys. log 
Elevation: 487.0000 Feet 
c s v f m c v g i i i ' i ' i i i 
Shale 
Siltstone 
Limestone (Klncaid) 
Shale 
Sandstone 
Shale 
Limestone (Clore) 
Shale 
Sandstone 
Shale 
Limestone (Upper Menard) 
Shale 
Sandstone 
Shale 
Limestone (Lower Menard) 
Shale 
. Limestone (Vienna) 
. Siltstone 
„ Sandstone 
Siltstone 
Limestone (Upper Glen Dean) 
Shale 
Limestone (Lower Glen Dean) 
Siltstone 
Limestone (Haney) 
Shale 
Sandstone 
Siltstone 
Limestone (Beech Creek) 
-750.00 J 
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ID Number: 102490 Date: 11/6A990 
Site Name: Ohio County; Jo Ann Epperson By: Dacar Energy, Inc. 
Location: 1360 FNL x 515 FEL S-M-31 Notes: Mud log very broad. Well use general lithologic description for 
Elevation: 420.0000 Feet members. 
c s v f m c v g 
Feet I I I i i i I I I 
450.00 
Shale and Siftstone 
Shale 
Shale 
. Limestone (Kincaid) 
Shale 
, Limestone (Clore) 
Shale 
Sandstone 
Shale 
Limestone (Upper Menard) 
Shale 
Sandstone 
Shale 
-v, Limestone (Lower Menard) 
<9 Fossiliferous limestone (Vienna) 
Shale 
~\ Sandstone 
. Shale 
Fossiliferous limestone (Upper Glen Dean) 
Shale 
Fossiliferous limestone (Lower Glen Dean) 
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ID Number: 113858 Date: 4/22/1996 
Site Name: Daviess County; C.H. Yeiser etal. By: J.R. Watts 
Location: 2420 FSL X 695 FVU. 3-N-31 Notes: 
Eleveition: 402.0000 Feet 
c s v f m c v i 
Feel i i i i i i i i 
150.00
 n 
XT! 
Shaley Sand 
Sandstone 
Shale 
Shale 
Limestone (Kincaid) 
Shale 
Limestone (Clore) 
Shale 
. Limestone (Upper Menard) 
Shale 
Limestone (Lower Menard) 
Shale 
-y, Limestone (Vienna) 
Sandstone 
Shale 
Limestone (Upper Glen Dean) 
~\ Shale 
, Limestone 
Limestone (Haney) 
Shale 
Limestone (Beech Creek) 
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ID Number: 2010076 Date: 12/10/1971 
Site Name: Daviess County; Miss Mary Besley By: George Shiarella 
Location: 1660 FNLx 260 FWL 1 7-0-30 Notes: 
Elevation: 389.0000 Feet 
Feet 
c s v f m c v g I [ i i i i i i i 
lt4-
ITE 
xr i 
xrr 
Shale 
Sandstone 
Limestone (Kincaid) 
Shale 
Limestone (Clore) 
Shale 
Sandstone 
Shale 
Limestone (Upper Menard) 
Shale 
~\ Sandstone 
Shale 
t Limestone (Lower Menard) 
Shale 
Limestone (Vienna) 
Shale 
Limestone (Upper Glen Dean) 
Shale 
Limestone (Lower Glen Dean) 
Limestone (Haney) 
Sandstone 
Limestone (Beech Creek) 
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ID Number: 15429 Date: 8/8/1966 
Site Name: Ohio County; Harvey James By: BL Fillingame 
Location: 1680 FNLx 2020 FWL 1-L-31 Notes: 
Elevation: 487.0000 Feet 
c s v f m c v g 
Feet i i i i i i i i i 200.00 -, 
~TTT 
Siltstone 
Sandstone 
, Limestone (Clore) 
Shale 
Sandstone 
Shale 
. Limestone (Upper Menard) 
Sandstone 
Shale 
Limestone (Lower Menard) 
Shale 
Limestone (Vienna) 
Shale 
Limestone (Upper Glen Dean) 
Siltstone 
Limestone (Lower Glen Dean) 
A Shale 
Sandstone 
Shale 
Limestone (Haney) 
Shale 
Sandstone 
~\ Shale 
Siltstone 
Limestone (Beech Creek) 
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ID Number: 15496 Date: lt\ 6/1981 
Site Name: Ohio County; Kenneth Burton By: Quasar, Inc. 
Location: 2850 FSL X 800 FEL 5-L-33 Notes: Mud log no lithologic description. 
Elevation: 565.0000 Feert 
Feet 
600.00 -| 
550.00 -
500.00 -
150.00 -
400.00 -
350.00 -
300.00 -
250.00 -
2 0 0 . 0 0 -
150.00 -
100.00-
50.00-
0.00-
-50.00 -
- 1 0 0 . 0 0 -
-150.00-
c s v I t n c v g i ' i i i i ' ' ' 
Silt stone 
Limestone (Kincaid) 
Siltstone 
. Limestone (Clore) 
Siltstone 
Sandstone 
Siltstone 
Limestone (Upper Menard) 
Siltstone 
Siltstone 
Limestone (Lower Menard) 
Siltstone 
Limestone (Vienna) 
Siltstone 
— r i — j Limestone (Upper Glen Dean) 
" I , , Shale 
1
 j 1 j Limestone (Lower Glen Dean) 
~T~T 
Sandstone 
Limestone (Haney) 
Sandstone 
Shale 
Limestone (Beech Creek) 
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ID Number: 15642 Date: 9/12/1980 
Site Name: Ohio County; Alma Ashby By: Empire Oil G as Co., Inc. 
Location: 620 FNL x 2320 FEL 5-M-33 Notes: 
Elevation: 427.0000 Feet 
Feet 
450.00 
400.00 
350.00 
300.00 
250.00 
200.00 
150.00 
100.00 
50.00 
0.00 
-50.00 
-100.00 
-150.00 
-200.00 
-250.00 
-300.00 
c s v f m c v g i i i i i i i i i 
Siltstone 
Limestone (Kincaid) 
Siltstone 
Limestone (Clore) 
Siltstone 
-v, Limestone (Upper Menard) 
Sandstone 
-x Shale 
~\ Limestone (Lower Menard) 
Shale 
Limestone (Vienna) 
Shale 
ml 
Limestone (Upper Glen Dean) 
Shale 
Limestone (Lower Glen Dean) 
Siltstone 
Sandstone 
Siltstone 
Limestone (Haney) 
Shale 
Shale 
Limestone (Beech Creek) 
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ID Number: 24110 Date: 8/17/1981 
Site Name: Ohio County; Victorine Koontz By: Hardin, James C DBA Hardin DRLG 
Location: 1610 FNL x 700 FEL 4-L-33 Notes: 
Elevation: 661.0000 Feet 
c s v f m c v g 
Feet i i I i i I I I I 700.00 -i 
T ~ T 
"TTT 
rri 
1 
Shale 
Limestone 
Sift stone 
Siltstone 
^ Limestone (Kincaid) 
Siltstone 
Limestone (Clore) 
Shale 
Limestone (Upper Menard) 
Sandstone 
Siltstone 
- \ Limestone (Lower Menard) 
Shale 
, Sandstone 
Limestone (Vienna) 
. Limestone (Upper Glen Dean) 
Shale 
Limestone (Lower Glen Dean) 
Shale 
Limestone (Haney) 
Sandstone 
Shale 
Limestone (Beech Creek) 
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ID Number: 54289 Date: 8/18/1972 
Site Name: Ohio County; Kenneth Shown By. Glen-Dar Petroleum Co., Inc. 
Location: 300 FSL x 2290 FEL 3-L-32 Notes: Mud log very general. Interpretation based upon geophysical well 
Elevation: 390.0000 Feet log. 
Feet 
400.00 
350.00 
300.00 
250.00 
200.00 
150.00 
100.00 
50.00 
0.00 
-50.00 
-100.00 
-150.00 
- 2 0 0 . 0 0 
-250.00 
-300.00 
-350.00 
-400.00 
-450.00 
c s v f t n c v g i ' ' ' ' ' i i i 
Siltstone 
TTL 
rri 
rrr 
Limestone (Kincaid) 
Siltstone 
_ Sandstone 
_ Siltstone 
Limestone (Clore) 
Limestone (Upper Menard) 
Sandstone 
Siltstone 
Limestone (Lower Menard) 
Siltstone 
Limestone (Vienna) 
Siltstone 
Limestone (Upper Glen Dean) 
Shale 
Limestone (Lower Glen Dean) 
Sandstone 
-x, Siltstone 
Limestone (Haney) 
Siltstone 
Sandstone 
Shale ~ 
Limestone (Beech Creek) 
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ID Number: 2613 Date: 12/11/1979 
Site Name: Butler County; M.A. Hawes By: RB Oil Company 
Location: 1800 FNL x 1900 FEL 16-H-33 Notes: Big Clifty based on mud log. 
Elevation: 480.0000 Feet 
Feet 
c s v f m c v < i ' i ' ' i i i 
~ C t 
5S 
T ~ T 
T ~ T 
T 7 T 
t 
Soil 
5 Limestone (Clore) ^ Shale 
\_Lime stone 
Shale (Palestine) 
Limestone (Upper Menard) 
Shale 
Sandstone 
Shale 
Limestone (Lower Menard) 
Shale 
Limestone (Vienna) 
Sandy shale 
Limestone (Upper Glen Dean) 
Shale 
Limestone (Lower Glen Dean) 
Sandy shale 
Shale 
Limestone (Haney) 
Sandy shale 
^ Sandstone 
\ Sandstone with oil 
1 Sandstone 
\ Sandstone with oil 
(Sandstone 
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ID Number: 36156 Date: 6/5/1984 
Site Name: Butler County; Edgar Kitchens By: West Kentucky Pelroleum/Kenoco Corp 
Location: 1600 FSL x 1840 FEL Notes: Interpretation questionable 
Elevation: 445.0000 Feet 
Feet 
c s v t m c v g I I i i i i I i i 
rri 
Limestone (Glen Dean) 
Sandy shale 
Limestone (Haney) 
Shale 
Sandstone 
Shale 
Limestone (Beech Creek) 
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!0 Number-. 36497 Date: 5i2f1984 
Site Name: Butler County; Don Sharer By: Jimmy Southard 
Location: 1 740 FNL x 2345 FEL 24-I-34 Notes: 
Elevation: 566.0000 Feet 
Feet 
100.00 
50.00 
0.00 
-50.00 
-100.00 
-150.00 
-200.00 
-250.00 
c s v f m c v g 
' i ' i i i ' ' ' 
^ Sandy shale 
\ Limestone 
~\ Shale 
_ Limestone (Upper Menard) 
Shale 
Sandstone 
Shale 
Limestone (Lower Menard) 
Limestone (Vienna) 
Shale 
Sandstone 
I 
rrr 
m 
Shale 
1 Limestone (Upper Glen Dean) 
Shale 
Limestone 
Shale 
Limestone 
Shale 
Limestone (Lower Glen Dean) 
Shale (Hardinsburg) 
Sandy shale 
Sandstone 
Limestone (Haney) 
Shale (Big Clifty) 
Limestone 
^Sandstone 
Shale 
Sandstone 
Shale 
Sandstone 
Shale 
Sandy shale 
Limestone (Beech Creek) 
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ID Number: 67329 Date: 11/17/1976 
Site Name: Butler County; Rodes Walters By: Buttes Resources 
Location: 1600 FNL x 1040 FWL 2-I-32 Notes: 
Elevation: 395.0000 Feet 
c s v I m c v g 
Feet i i i i i i i i i 
-550.00 -, 
mjn 
1 ~ T 
~ T ~ T 
"Hr 
Sandstone (Caseyville) 
Limestone (Upper Menard) 
Shale 
Sandstone 
Shale 
Limestone (Lower Menard) 
Limestone (Vienna) 
Shale 
Sandstone 
Shale 
Limestone (Upper Glen Dean) 
Shale 
Limestone (Lower Glen Dean) 
Shale 
Limestone (Haney) 
Shale 
Limestone (Beech Creek) 
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ID Number: 89474 Date: 3/20/1989 
Site Name: Butler County; Faye Doolin By: Esen Drilling, Inc. 
Location: 880 FSL X 730 FEL 2-1-33 Notes: No mud log. 
Elevation: 492.0000 Feet 
c s v f m c v g 
Feet i i ' ' ' i i i i 
-350.00 -, 
1 3 
Sandstone 
Limestone (Lower Menard) 
Shale 
Limestone (Vienna) 
Shale 
Sandstone 
Shale 
Limestone (Upper Glen Dean) 
Shale 
Limestone (Lower Glen Dean) 
Shale 
Sandstone 
Shale 
Limestone (Haney) 
Shale 
Shale 
Sandstone 
Shale 
Limestone (Beech Creek) 
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ID Number: 10802/ Date: 4«/1993 
Site Name: Butler County; William Kimmel et. al. By: R.L. Reese 
Location: 2/65 FSL X 1695 PEL 3-G-32 Notes: 
Elevation: 429.0000 Feet 
c s v f m c v g 
Feet 1 1 1 ' 1 1 1 ' 1 
5 5 i i 
Soil 
Mudstone 
. Limestone (Vienna) 
Shale 
Limestone (Upper Glen Dean) 
Shale 
Limestone (Lower Glen Dean) 
Shaie (Hardinsburg) 
Sandstone 
Shale 
Sandstone 
Limestone 
Sandstone 
Limestone (Haney) 
Sandy shale 
Limestone 
1 Sandstone Shale 
Limestone (Beech Creek) 
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ID Number: 2002673 Date: 12 n 3/1976 
Site Name: Butler County; Alex Meftord Heirs By: Jarvis Drilling, Inc. 
Location: 2000 FSL X 1400 FEL 3-H-32 Notes: 
Elevation: 448.0000 Feet 
Feet 
c s v f m c v g 
i i i 
313 
Sandstone (Caseyville) 
Limestone (Kincaid) 
Shale 
Limestone (Clore) 
Shale 
Limestone (Upper Menard) 
Sandstone 
Shale 
Limestone (Lower Menard) 
Sandy shale 
Limestone (Vienna) 
Sandy shale 
Limestone (Upper Glen Dean) 
Shale 
Limestone (Lower Glen Dean) 
Sandy shale 
Limestone (Haney) 
Shale 
Sandstone 
Shale 
- \ Sandstone 
Shale 
Limestone (Beech Creek) 
-150.00 J 
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ID Number: 2626 Date: 8/07/1980 
Site Name: Butler County; JS Armes By: Murray Drilling Co., Inc. 
Location: 3000 FNL x 1300 FEL 9-I-37 Notes: Mudlog based upon Record #89929; 1900 FNL x 1200 FEL 9-I-37 
Elevation: 484.0000 Feet 
Feet 
500.00 
450.00 
400.00 
350.00 
300.00 
250.00 
200.00 
150.00 
100.00 
50.00 
0.00 
c s v f m c v g 
' ' ' ' ' ' i i ' 
Sandy Shale 
Sandstone 
Shale 
Sandy Shale 
Limestone 
Shale 
Coal 
Sandstone 
Conglomerate 
Sandstone 
Sandstone 
Limestone (Glen Dean) 
& Fossiliferous limestone 
Dolomite 
Limestone 
T, Oolitic Limestone 
\ Limestone and blue shale 
Shale 
Sandstone 
0 Limestone (Haney) 
\ Oolitic Limestone 
-A Fossiliferous limestone 
^ J\ Limestone 
\ Fossiliferous limestone 
Sandy Shale; traces of limestone; pyritic in places 
Sandstone 
Sandy Shale 
Limestone with minor traces of shale (Beech Creek) 
-50.00 J 
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ID Number: 26540 Date: 8/23/1978 
Site Name: Butler County; Fench Ladd Petro Co. By: Able Energy Co., Inc. 
Location: 2920 FSL x 960 FEL 12-1-36 Notes: No lithological description only nomentclature. Lithology based 
Elevation: 438.0000 Feet upon interpretation from GR and Bulk Density. 
c s v f m c v g i i i 
T ~ T 
Sandstone (Kyrock) 
Limestone (Glen Dean) 
Sandstone 
Shale 
Limestone (Haney) 
Shale (Big Cliffy) 
Sandstone 
, Sandstone 
Shale 
Limestone (Beech Creek) 
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ID Number: 26542 Date: 12/4/1975 
Site Name: Butler County; Bazil E. Keown By: Har-Ken Oil Company 
Location: 1725 FNL x 1625 FEL 24-I-37 Notes: 
Elevation: 610.0000 Feet 
c s v f m c v g 
Feet ' 1 1 1 
400.00 -
TTJ. 
Sandstone 
Shale 
Sandstone (Caseyville) 
Limestone (Vienna) 
Shale 
Limestone (Upper Glen Dean) 
Shale 
Limestone (Lower Glen Dean) 
Shale 
Sandstone; heavy oilM/ater 
Shale 
Limestone (Haney) 
Shale (Big Clifty) 
Sandstone 
Shale 
Limestone (Beech Creek) 
-100.00 J 
Appendix III 
Panels 3 and 4 Well Log Descriptions 
99 
ID Number: 88126 Date: 8/24/1987 
Site Name: Butler County; Drua Dorsie Rose By: Brown-Cliff Energies 
Location: 2340 FNL x 1430 FWL 5-I-36 Notes: Mudlog and well log used for lithologic description 
Elevation: 512.0000 Feet 
c s v f m c v g 
Feet I I I I i I i i I 100.00 -| 
50.00 
0.00 
-50.00 
-100.00 
-150.00 
-200.00 
-250.00 -
-300.00 
-350.00 J 
Sandstone (Caseyville) 
Shale 
Limestone (Glen Dean) 
Shale 
Sandstone 
Limestone (Haney) 
Sandstone 
Shale 
Limestone (Beech Creek) 
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ID Number: 89930 Date: 9/6/1956 
Site Name: Butler County; Corb Embry By: F.E. Moran 
Location: 2800 FNL x 475 FEL 8-J-3S Notes: 
Elevation: 435.0000 Feet 
c s v f m c v g i ' ' i i ' i i ' 
450.00 -, 
0.00-
-150.00 -
400.00 -
350.00 -
300.00 -
250.00 -
200.00 -
100.00 -
clay 
p . . & -. („'. ^ . . j, | 
"T7T 
~T~j~T 
ZEZ I 
gravel 
Shale 
Sandstone 
Shale 
Sandy Shale 
Sandy Shale 
Sandstone interlaminated with shale 
Sandy shale 
Shale 
Limestone (Upper Menard) 
Shale 
Sandstone 
Q Shale 
Fossiliferous limestone (Lower Menard) 
, Fossiliferous shale 
Shale 
Limestone (Vienna) 
Shale 
Sandstone 
Shale 
Limestone (Glen Dean) 
Shale 
Sandstone 
Limestone (Haney) 
Shale (Big Clifty) 
Sandstone 
Shale 
Limestone (Beech Creek) 
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ID Number: 101593 Date: 5/13/1971 
Site Name: Edmonson County; H.M. Thorns By: Random Drilling Co. 
Location: 1960 FSL x 2265 FEL14-J-37 Notes: 
Elevation: 446.0000 Feet 
c s v f m c v g 
Feet ' i ' i ' i i ' i 
450.00 -
£L 
T ~ T 
~TTT 
hrrT 
Sand and gravel 
Sandy shale 
Sandy shale 
Sandstone 
Shale 
Limestone (Vienna) 
Sandy shale 
Limestone (Upper Glen Dean) 
Shale 
Limestone (Lower Glen Dean) 
Sandy shale 
Limestone (Haney) 
Shale 
Shale 
Limestone (Beech Creek) 
-50.00 J 
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ID Number: 2003334 Date: 4/5/1978 
Site Name: Butler County; Robert Fields By: Gulf Oi Corporation 
Location: 1000 FSL X 2050 FEL 17-1-36 Notes: Lithologic description based on well log 
Elevation: 406.0000 Feet 
Feet 
c s v f m c v g i i i i ' i i ' i 
Sandstone (Caseyville) 
150.00 -
100.00 -
-150.00-
-200.00-
~T~T 
-rH-
I T E 
. Limestone (Lower Menard) 
Shale 
^ Sandstone 
Shale 
Limestone (Vienna) 
Shale 
Sandstone 
Limestone (Glen Dean) 
Sandstone 
Limestone (Haney) 
Sandstone 
Limestone (Beech Creek) 
-250.00 J 
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ID Number: 2003420 Date: 6-22-195B 
Site Name: Butler County; C. Howard By: C.W.Collins 
Location: 1520 FNL x 305 FWL7-J-35 Notes: 
Elevation: 424.0000 Feet 
c n l r n c y g 
Feet i i i i i i i i i 
0.00 i 
Sandstone 
Siltstone 
Sandstone 
. Shale 
Shale 
k Limestone (Vienna) 
Shale 
Siltstone 
Limestone (Glen Dean) 
Shale 
Sandstone 
Shale 
Limestone (Haney) 
Shale 
Sandstone 
Limestone (Beech Creek) 
-500.00 J 
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ID Number: 8254 Date: 2-03-81 
Site Name: Edmonson County; Brownsville; Pete Douglas By: KSA Resources, Inc. 
Location: 1180 FNL x 20 FEL 20+38 Notes: 
Elevation: 608.0000 Feet 
c s v f m c v g i i i i i i i i i 
~rr 
T ~ T 
Sandstone (Caseyville) 
" \ Cave 
Limestone (Vienna) 
Shale (Tar Springs) 
Limestone (Upper Glen Dean) 
Shale 
Limestone (Lower Glen Dean) 
Sandstone (Hardinsburg) 
Limestone (Haney) 
Sandstone; heavy oil (Big Clifty) 
Sandstone; tar impregnated 
Shale 
Sandstone; tar Impregnated 
Shale 
Limestone (Beech Creek) 
Shale 
300.00 J 
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ID Number: 8267 Date: 3-18-1981 
Site Name: Edmonson Co.; C.L Vincent By: Westken Petroleum 
Location: 604 FSL x 956 FWL 15-1-39 Notes: 
Elevation: 721.4000 Feet 
c s v f m c v g 
Feet i i i 
750.00 -
Surface Soil 
^ Shale 
Sandstone 
Interbedded or interlaminated sandstone; shaley sandstone 
Sandstone (Caseyville) 
Limestone (Vienna) 
Shale (Tar Springs) 
Limestone (Upper Giean Dean) 
Shale 
Limestone (Lower Glean Dean) 
T~~r 
Shale (Hardinsburg) 
Sandstone 
pr~r 
h r ~ T 
V~r 
~ t ~ t 
l ~ T 
Limestone (Haney) 
Shale (Big Clifty) 
Sandstone 
r 
Shale 
Limestone (Beech Creek) 
Shale 
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ID Number: 8268 Date: 2-16-1981 
Site Name: Edmonson Co.; C.L. Vincent By: KSA Resources, Inc. 
Location: 1 200 FSL x 420 F\M_; 15+39 Notes: 
Elevation: 760.0000 Feet 
Feet 
c s v f m c v g 
' i ' ' i ' i ' i 
800.00 -, 
750.00 
Surface Soil 
Sandstone 
700.00 -
Sandstone; traces of asphaltic material 
650.00 -
Shaley Sandstone 
Asphaltic Sandstone; occasional quartz pebbles 
6 0 0 . 0 0 -
~\ Cave 
Limestone (Vienna) 
Shale (Tar Springs) 
T T T 
T ~ T 
T ~ T 
Limestone (Glen Dean) 
Shale 
1 Limestone Shale 
Limestone 
-rpr 
"T~~r 
. Shale (Hardinsburg) 
Shaley Sandstone 
, Asphaltic Sandstone 
Sandstone 
Limestone (Haney) 
Shale (Big Clifty) 
_ Shaley Sandstone 
Sandstone 
Shale 
Coal 
Shale 
Limestone (Beech Creek) 
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ID Number: 22657 Date: 5-8-81 
Site Name: Edmonson Co.; C.L. Vincent By: Westken Petroleum 
Location: 2650 FSL x 680 FWL 15+39 Notes: 
Elevation: 722.0000 Feet 
c s v f m c v g 
Feet i ' ' i i i i i i 
750.00 -
700.00 
650.00-
600.00 
550.00 
500.00 
450.00 -
T ~ T 
Soil 
Clay 
Sandstone 
Asphaltic sandstone 
Quartz pebble sandstone 
Sandstone 
Shale 
. Limestone (Vienna) 
Horizontally-bedded shale (Tar Springs) 
Limestone (Upper Glen Dean) 
Carbonaceous shale 
Shale 
Limestone (Lower Glen Dean) 
~\ Shale (Hardinsburg) 
s Sandstone; slightly shaiey, asphaltic 
Sandstone; asphaltic 
Limestone (Haney) 
Sandstone; tar sands, slightly shaiey (Big Clifty) 
Shale 
Fractured Coal 
Sandstone; tar sands 
Shale 
Sandstone; oil saturated 
Shale 
Limestone (Beech Creek) 
300.00 J 
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ID Number: 2012505 Date: 8/30/2004 
Site Name: Edmonson Co. (Brownsville Quad) By: Marathon Oil Co. 
Location: 12-1-38 Notes: 
Elevation: 682.1000 Feet 
c s v I m c v g 
550.00 n 
v Interbedded or interlaminated sandstone, white; shale partings 
Interbedded or inter laminated sandstone; same as above 
~\ Conglomerate; pebbles 1.5"-2" in diameter, shale clasts 
Sandstone; gray-white, very well-rounded, scattered pebbles; two high angle fractures associated with pebble 
concentration 
Conglomerate and Sandstone; gray (Base of Pennsylvanian) 
Shale; black, broken and fractured (Tar Springs) 
<9 Fossiliferous interbedded or interlaminated limestone; light gray, scattered fossils, thin shale partings (Glen Dean) 
T ~ T 
Fossiliferous limestone; gray, some small vugs 
Black Shale 
Fossiliferous interbedded or interlaminated limestone; gray, thin shale partings 
Sandstone; black, pinpoints of oil (Hardinsburg) 
Cross-bedded sandstone; thin shale partings 
Sandstone; black, pinpoints of oil 
~r~r 
© Fossiliferous limestone; gray, hard (Haney) 
S Fossiliferous interbedded or interlaminated limestone; fossiliferous in part with thin dark gray shale laminations 
& Fossiliferous limestone; gray, hard, oolites and crinoids 
Interbedded or interlaminated shale; alternating layers of shale, silt, and limestone (Big Clifty) 
Interbedded or interlaminated shale; alternating light and dark shale 1 Shale; black, organic, and soft 
Shale; gray-green 
1 Siltstone; grades down to sandstone Sandstone; black, slight oil 
^ j . Cross-bedded sandstone; black, sight oil-heavy water 
~\ Disturbed interbedded or interlaminated sandstone and shale 
^ Interbedded or interlaminated shale; thin laminations of sand 
Interbedded or interlaminated shale with lime streaks 
Fossiliferous limestone;gray shale clasts and fractures (Beech Creek Limestone) 
Black Shale 
250.00 J 
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ID Number: 8257 Date: 9/21/2004 
Site Name: Edmonson County; VMIIiam Lane By: Marathon Oil Co. 
Location: 1900 FNL x 1200 FWL 3-I-39 Notes: 
Elevation: 715.0000 Feet 
Appendix III 
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ID Number: 8258 Date: 10-15-1980 
Site Name: Edmonson County; Pat Lindsey By: Marathon Oil Co. 
Location: 2240 F N L x l 650 FWL 4-I-39 Notes: 
Elevation: 566.3000 Feet 
Feet 
c s v f m c v g < i i i » i ' ' i 
No information 
Sandstone; gray 
^ Sandstone; reddish; quartz pebbles 
\ Sandstone with shale partings 
|[ Sandstone; light gray 
[ Conglomerate; light gray, iron-stained 
^ Sandstone; reddish; quartz pebbles 
^ Sandstone; light gray to white, scattered quartz pebbles 
\ Conglomerate; light gray 
^ Asphaltic sandstone (Caseyville) 
Fossiliferous limestone; stylolitic, grainstone (Glen Dean) 
Limestone; gray, grainstone 
Fossiliferous shale 
Fossiliferous limestone with interbedded shale 
Fossiliferous limestone; grainstone, styolites 
Fossiliferous limestone with interbedded shale, oolites, crystalline, dense 
Sandstone; argillaceous, asphaltic-tar-bearing rock (Hardinsburg) 
Sandstone with interlaminated shale, green-gray 
Sandstone; light-medium gray, slight trace of asphauft 
Fossiliferous limestone; dense tan, styolites, crystalline (Haney) 
Fossiliferous limestone with interlaminated shale; packstone, dense, crystalline 
_ Limestone with shale laminations with fine-grained asphaltic sand laminae 
Sandstone with shale interlaminated; gray-green (Big Clifty) 
v Horizontally-bedded shale 
y Sandstone with shale interlaminated; medium gray 
Sandstone; tar saturated 
Sandstone, asphaltic with shale laminations 
Sandstone; oil bearing 
Fossiliferous limestone; dense, crystalline, oolitic (Beech Creek) 
Massive carbonaceous shale 
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ID Number: 8259 Date: 10/27/1980 
Site Name: JV#27 By: Marathon Oil Co 
Location: 7-1-39 3303 FSL x 698 FVML Notes: BD.WP; GR and Mud Log 
Elevation: 583.3000 Feet 
c s v f m c v g 
Feet I 1 I I i I i I I 
600.00 -
nrr 
rrrr 
rrri 
S 3 7-rtr 
zurr 
~rt 
T ~ T 
" t ~ t 
"T7T 
rrn 
x_i 
No Description 
Sandstone 
Sandstone, good asphalt saturation 
Sandstone, conglotneritic in places, good asphalt saturation 
Sandstone 
Conglomerate 
~\ Sandstone 
1 Sandstone Shale 
Limestone (Upper Glen Dean) 
Shale 
Limestone 
Shale (Hardinsburg) 
Irrterbedded or interlaminated sandstone, shale laminations 
Transitional Zone Irrterbedded or interlaminated sandstone 
Irrterbedded or interlaminated shale 
Sandstone, tar stained 
<§ Fossiliferous limestone, argillaceous (Haney) 
Black Shale (Big Clifty) 
Green Shale 
Sandstone 
Cross-bedded sandstone 
\ Shale 
\ Interbedded or interlaminated sandstone 
Limestone 
300.00 J 
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ID Number: 8260 Date: 10/27A 980 
Site Name: Wiley Willis; Marathon Oil Company By: 
Location: 9-1-39 920 FSL x 460 FWL Notes: 
Elevation: 533.8000 Feet 
c s v f m c v g 
Feet I i i 
550.00 -
~T~T 
~FTT 
" T ~ T 
~ T ~ T 
~ r - T 
uric 
V t 
"TTT 
& Fossiliferous limestone, vertical fractures, shale partings (Glen Dean) 
Interbedded or interlaminated sandstone, very micaceous, interbedded with shale (Hardinsburg) 
Cross-bedded sandstone with interbedded shale 
. Interbedded or interlaminated sandstone with shale 
Cross-bedded sandstone, laminated in places with shale, asphalt stain 
Interbedded or interlaminated sandstone, heavily laminated with micaceous shale 
Sandstone, asphalt stained 
Sandstone slightly calcareous 
Fossiliferous limestone (brachiopods, crinoids, gastropods, bryozoa), stylolitic In places, oolitic zone 83'-
(Haney Limestone) 
Interbedded or interlaminated sandstone with shale (Big Clifty Sandstone) 
Sandstone 
Shale 
Tar Sandstone 
Shale 
Sandstone 
Shale, pyrite nodules 
<§ Fossiliferous Limestone (Beech Creek Limestone) 
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ID Number: 8295 Date: 10/27/1980 
Site Name: John Clifford By: 
Location: 17-J-39 2000 FNL x 1510 FEL Notes: 
Elevaition: 622.1000 Feet 
Appendix III 
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ID Number: 8296 Date: 10Q4/I980 
Site Name: Marathon Oil Co, Leslie Harrison By: 
Location: 19-J-39 1800 FNL X 2115 FEL Notes: 
Elevation: 700.8000 Feet 
c s v f m c v g 
Feet i i i i i i i i i 
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ID Number: 8296 Date: 10/24/1980 
Site Name; Marathon Oil Co, Leslie Harrison By: 
Location: 19-J-39 1 800 FNL x 2115 FEL Notes: 
Elevation: 700.8000 Feet 
c s v f m c v g 
Feet 
Appendix III 
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ID Number: 2012593 Date: 10/21/1980 
Site Name: W.G. Reynolds; Marathon Oil Company By: 
Location: 21-J-38 2850 FNL x 400 FEL Notes: 
Elevation: 545.0000 Feet 
c s v I m c v g 
Feel i i i i i i i i i 
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Appendix VII 
Stratigraphic Cross Section 
Panel 1 
Datum T/ Vienna Limestone 
Pen-CaseyviHe Sandstone Mlk-Krnkaiil Limestone Mld-Ocgonta Stndsionc Mlc-Clore Litneslvne 
Mlp-P»iestine Sandstone Mlm-Menarti Limestone Mlw-Waltersburg Sandstone Mlv-Vienna Limestone 
Mis-Tar Springs Sandstone Mgd-G!on Dean Limeslone Mh-HanJinsburg SandstDne Mgh-Haney Limestone 
Mgb-Big Clilty Sandstone Mgc-Becch Creek Limestone 
Appendix VIII 
Stratigraphic Cross Section 
Panel 2 
Datum T/ Vienna Limestone 
Pea-Caseyville Sandstone Mlk-Kinkaid Limestone Mld-Degonia Sandstone Mlc-Clorc Limestone 
Mlp-Palesline Sandstone Mlm-Menard Limestone Mlw-Wallersburg Sandstone Mlv-Vienna Limestone 
Mts-Tar Springs Sandstone Mgd-G!en Dean Limestone Mh-Hardinsburg Sandstone Mgh-Haney Limestone 
Mgb-Big Clifly Sandstone Mgc-Beech Creek Limestone 
Appendix IX 
Stratigraphic Cross Section 
Panels 3 and 4 
Datum T/ Haney Limestone 
Pca-Caseyville Sandstone 
Mlp-Palestine Sandstone 
Mts-Tar Springs Sandstone 
Mgb-Big Cli fly Sandstone 
Mlk.-Kinkaid Limestone 
Mlm-Menard Limestone 
Mgd-Glen Dean Limestone 
Mgc-Beech Creek Limestone 
Mld-Degonia Sandstone 
MI w-Waiters burg Sandstone 
Mh-Hardinsburg Sandstone 
Mlc-Clore Lime 
Mlv-Vienna Limestone 
Mgh-Haney Limestone 
\Edmonsoni 
Appendix X 
Stratigraphic Cross Section 
Panel 5 
Datum TV Haney Limestone 
Pca-Caseyvillc Sandstone Mlp-Palestine Sandstone Mlm-Menard Limestone MKv-Waltersburg Sandstone 
Mlv-Vionna Limestone Mis-Tar Springs Sandstone Mgd-Glcn Dean Limestone Mh-Hardinsburg Sandstone 
Mgh-Hancy Limestone Mgb-Big Clifly Sandstone Mgc-Beech Creek Limestone 
Appendix XI 
Stratigraphic Cross Section 
Panel 6 
Datum B/GIen Dean 
Pca-Caseyville Sandstone Mlv-Vienna Limestone Mis-Tar Springs Sandstone Mgd-Glen Dean Limestone 
Mh-Hardinsburg Sandstone Mgh-Haney Limestone Mgb-Big Clifty Sandstone Mgc-Bcech Creek Limestone 
A p p e n d i x X I I 
Strat igraphic Cross Sect ion 
Panel 6 
Datum Mean Sea Level 
NW 
JL 
300' 
Pca-Caseyville Sandstone Mlv-Vienna Limestone Mis-Tar Springs Sandstone Mgd-GIen Dean Limestone 
Mh-Hardinsburg Sandstone Mgh-Hancy Limestone Mgb-Big Clifty Sandstone Mgc-Beech Creek Limestone 
Appendix XIII 
Stratigraphic Cross Section 
Panel 7 
Datum B/Haney Limestone 
Pca-Caseyville Sandstone 
Mh-Hardinsburg Sandstone 
Mgd-Glen Dean Limestone 
Mgc-Beech Creek Limestone 
Appendix XIV 
Structural Cross Section 
Panel 7 
Datum Mean Sea Level 
2012507 
Pca-Caseyville Sandstone Mlv-Vienna Limestone 
Mh-Hardinsburg Sandstone Mgh-Haney Limestone 
Mts-Tar Springs Sandstone 
Mgb-Big Clifty Sandstone 
Mgd-Glen Dean Limestone 
Mgc-Beech Creek Limestone 
Appendix XV 
Stratigraphic Cross Section 
A-A' 
Datum TV Vienna Limestone 
WM'Ti 
A * ^ * 113330 
swim , \ 
r 
O 
* J / 
" V X 
4 I Butier * (A' • 1 
^ ,
!
"
J
" /warren 
J-" / 
Pca-Caseyville Sandstone 
Mlp-Palestine Sandstone 
Mts-Tar Springs Sandstone 
Mgb-Big Clifty Sandstone 
Mlk-Kinkaid Limestone 
Mlm-Menard Limestone 
Mgd-Gien Dean Limestone 
Mgc-Beech Creek Limestone 
Mld-Degonia Sandstone 
Mhv-Waltersburg Sandstone 
Mh-Hardinsburg Sandstone 
Mlc-Clore Limestone 
Mlv-Vienna Limestone 
Mgh-Haney Limestone 
A p p e n d i x X V I 
Strat igraphic Cross Sect ion 
B-B' 
Datum T/ Haney Limestone 
Pca-Caseyville Sandstone 
Mlp-Palesiine Sandstone 
Mts-Tar Springs Sandstone 
Mgb-Big Clifty Sandstone 
Mlk-Kinkiiid Limestone Mld-Degonia Sandstone 
Mlm-Menard Limestone Mlw-Waltersburg Sandstone 
Mgd-Glen Dean Limestone Mh-Hardinsburg Sandstone 
Mgc-Beech Creek Limestone 
Mle-Clore Limestone 
Mlv-Vienna Limestone 
Mgh-H;mey Limestone 
Appendix XVII 
Stratigraphic Cross Section 
C-C' 
Datum B/ Haney Limestone 
Pca-Caseyville Sandstone MK -Vienna Limestone 
Mh-Hardinsburg Sandstone Mgh-Haney Limestone 
Mts-Tar Springs Sandstone 
Mgb-Big Clitty Sandstone 
